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Our Numeration System 


Can you name some of the wonder- 
ful inventions that make the boy’s 
telephone call possible? Did you 
think of naming our numeration 
system as the most wonderful in- 
vention of all? 


In a numeration system, numerals 
are used to represent numbers, and 
the numerals are grouped in a 
special way. The numerals used in 
our numeration system are called 
digits. They are 0, 1, 2, 3, 4, 5, 6, 
T, 8; 9. 


These numerals are used over and 
over again in various combinations. 
Thus 1, 2, and 38 are used to write 
i238, 132, 251, 218, 312, and 321. 
Does the position in which each 
digit is written affect its value? 


Read and think about the numeral 
7086 to help you understand our 


numeration system, which is called ~ 


the Hindu-Arabic system. How 
many digits are in the numeral 7086? 
How many place-value positions does 
it have? 


The digit 7 in 7086 is in thousands 
place. The 7 has a value of thousands. 
The digit 0 in hundreds place tells 
you that there are no hundreds. 
What does the 8 in tens place and 
the 6 in ones place tell you? 


Each place-value position has a 
value ten times greater than the 
position to its right, as shown. 


Hundreds Tens Ones 
(10x10x1) (10x1)  =(1x1) 


Does each place-value position 
have a value 7p of the value of the 
position to its left? 


Oral Answer each question below. 


1. What is the value of 3 in 34? _ 


In 345? In 8507? 3 tens; 3 hun- 


. d | 
dupa cH Gee ie 3057 represents | 
units with the greatest value? Which — 
represents units having the smallest — 


value? 3: 7 


3. Which is the largest possible | 


four-digit number you can name 
using 3, 4, 5, and 6 only once?6543 
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The number names through bil- 
lions are given below. See if you can 
discover any pattern in them. 


ones millions 

tens ten-millions 
hundreds hundred-millions 
thousands billions 


ten-thousands ten-billions 
hundred-thousands hundred-billions 


Did you notice the repetition of 
the words thousands, millions, and 
billions? Which other words were 
repeated? 


After you discover the system for 
reading large numerals, you should 
have little difficulty in reading them. 
The diagram below may prove 
helpful. 
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Billions Millions | Thousands Ones 

period period period period 
” 
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51219,214/8,6/5|0,3/9|6 


Beginning from the right, what is 
the name of each group, or period? 
Observe that a comma separates the 
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Reading and Writing Numerals 


periods. Would a comma be neces- 
sary in a four-digit numeral? Why or 
why not? 


To read 529,248,650,396, say: five 
hundred twenty-nine billion, two hun- 
dred forty-eight million, six hundred 
fifty thousand, three hundred ninety-six. 


In reading any large numeral, de- 
cide upon the name of its highest 
period. Read the numeral in that 
period and say the name of the 
period. Then read the numeral in 
each of the other periods in a similar 
way. You do not name a period 
when each of its digits is 0. 


Oral Tell where you would place 
the comma in each numeral below. 
Be ready to read each numeral. 


a b 
1. 5780076 248650396 
2. 39500401 39500072100 
3. 48953216721 583692150000 
4, 497568721000 696400500900 
5. 727005000100 800007105000 


Written Write each numeral in 1 
through 5 above, placing commas 
correctly. Then write the words you 


would use in reading each numeral. 
See diagram in column 1. 


Using Tenths 


Look at the speedometer in the 
picture. How many miles has the 
ear been driven? Did you say five 
hundred eighty-seven and nine-tenths 
miles? If so, your answer was correct. 


The numeral 587[9] on the speed- 
ometer has digits in four place-value 
positions: hundreds, tens, ones, and 
tenths. You write the numeral like 
this: 587.9. In which place-value 
position is the 5? The 8? The 7? The 
numeral 587 names a whole number. 


Look at the sign (.) after the 7 in 
587.9. This sign is called a decimal 
point. You can show which digit is 
in ones place by putting a decimal 
point right after it. All digits to the 
left of the decimal point represent 
whole numbers. All digits to the 
right of the decimal point represent 
fractional parts of 1. 


The place-value position at the 
right of the ones place is called 
tenths. You obtain a tenth by 


Look at the numeral 587.9 again. 
Numerals of this kind are called 
decimal numerals or decimals. 
Would you also expect such numerals 
as .1, .2, .8, and so on to be called 
decimals? In some books such nu- 
merals as 7.9, 87.9, and 587.9 are 
called mixed decimals. Do you see 
why? 


Read decimals as you read other 
numerals, but then name the place- 
value position in which you see the 
final digit at the right. Read .2 as 
two tenths, .34 as thirty-four hun- | 
dredths, and so on. To read the 


decimal numeral 587.9, read the 
numeral 587, use and to indicate 
the decimal point, and then read the 
decimal fraction. Say: five hundred 
eighty-seven and nine tenths. 


Oral Read each numeral below. 
See below. 
a b Cc 

lems: 8 6 

2. 4r/. 5.9 7.4 

3. 15.9 27.2 61.7 

4. 219.8 315.6 500.9 
Written Write words to express 


each decimal numeral in rows 1 
through 4 above. 


Can you do this? Count by tenths 


from 1 to.2. 2.05 tell soe 8s 
lety LS, 1,6, Lely 1B to9y 250 


1. Three tenths; eight tenths; six tenths 7 
2. Four and seven tenths; five and nine tenths; seven and four tenths 
3. Fifteen and nine tenths; twenty-seven and two tenths; sixty-one 
4 


and seven tenths 


. Two hundred nineteen and eight tenths; three hundred fifteen and 
six tenths; five hundred and nine tenths 


The large square which John is 
_ holding was cut from a piece of graph 
paper. Think of the whole square as 
1. Look at the blue lines drawn 
horizontally across the paper. How 
many of them do you see? Do they 
divide 1 by 10? Is each strip .1 (one 
tenth) of the whole square? 


Now count the vertical lines. Into 
how many equal parts do both the 
horizontal and vertical lines divide 
the whole square? When you divide 
1 by 100, you get one hundredth. 
The decimal numeral .01 stands for 
one hundredth. Study the diagram 
below, in which Ts represents tenths 
and Hs represents hundredths. 


Which is the largest possible digit 
that can appear in tenths place? In 
hundredths place? 


Oral Tell your classmates how you 
would use graph paper to show the 
meaning of each decimal numeral 
below. See below. 


a b c da 

Te al 01 5 2.5 
2. 9 1.0 10 S15 
Bs * 25 a5 1.00 4.10 
Written Write decimal numerals to 


stand for each number expressed 
below. 


1. Twelve hundredths .12 

2. Twenty-five hundredths .25 
3. Thirty hundredths . 30 

4. Ninety-eight hundredths . 98 
5. Seventy hundredths . 70 


Can you do this? Use graph paper 
to show the value of a number ex- 
pressed in hundredths. Write the 
decimal numeral that stands for the 


- number you illustrated. 


g 1. 1 strip; 1 inner sq.; 5 strips; 2 whole sq. and 5 strips 
2. 9 strips; 1 whole sq.; 10 inner sq.; 3 whole sq., 1 strip, 


5 inner sq. 


3. 2 strips and 5 inner sq.; 7 strips and 5 inner sq.; 
1 whole sq.; 4 whole sq. and 1 strip 


Using Smaller Decimal Units 


On the graph paper on page 8, find 
one of the squares that is divided 
into hundredths. Think of that 
square as being divided by 10. How 
many of the small squares would you 
then have? You should have thought 
one thousand. When 1 is divided by 
1000, the result is called thousandths. 


You may remember that the first 
place-value position to the right of 
ones has a value of tenths and that 
the second place-value position has a 
value of hundredths. 


The third place-value position to 
the right of the ones has a value of 
thousandths. Which position would 
you expect to have a value of ten- 
thousandths? Of hundred-thou- 
sandths? 


Do you suppose it would be pos- 
sible to divide 1 by ten thousand? 
By one hundred thousand? By one 
million? Could you use a picture to 
show the result of such divisions? 


The names of the place-value posi- 
tions for decimal numerals are shown 
below. 


1+10 : tenths 

1+100 : hundredths 

1+1000 : thousandths 
1+10,000 =: ten-thousandths 
1+100,000 +: hundred-thousandths 


1+1,000,000: millionths 


1. 2.98, 2.99, 3.00, 3.01, 3.02, 3.03, 3.04, 3.05, 3:06, 3.07, 


3,08, 3.09, 3. 10 


Oral Answer each question below. 


1. What are the last three letters 
in each of these words: tenths, hun- 
dredths, thousandths? . -ths 


2. What is the value of 1 in .01? 


In .001? In .0001? iL hundredth; 1 
thousandth; 1 ten-thousandth 
Written Express each of the follow- 


ing as a decimal. 

1. Four tenths .4 
Three hundredths .03 
Two thousandths ,002 
One millionth 000001 
Five tenths .5 
Seven hundredths ,07 
Nine thousandths 
Eight millionths . 000008 


Five ten-thousandths .0005 


. 009 
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_ 
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Can you do this? 


1. Write numerals to show a count 


by hundredths from 2.98 to 3.10. 
See below. 

2. Draw a number line like the 
one below. Use decimal numerals to 
complete the scale below the line. 

SOO oo 
O | 
il 22.43.64 56 «fi 2.869" 0 


Eight hundred-thousandths , 00008 
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Study the diagram below. How 
many places are at the left of ones 
place? At the right of ones place? 


Millions 
Hundred-thousands 
Ten-thousands 
Thousands 
Hundreds 

Tens 

Ones 

Tenths 

Hundredths 
Thousandths 
Ten-thousandths 
Hundred-thousandths 
Millionths 


Use the diagram to help you read 
the numeral .0054. The decimal point 
in it shows that a decimal numeral 
is expressed. The zeros show that 
there are no tenths and no hun- 
dredths. They also help you know 
that 5 has a value of thousandths 
and that 4 has a value of ten-thou- 
sandths. 


To read .0054, skip the two zeros 
and say fifty-four. Then name the 
place-value position of the digit at 
the right. Thus .0054 is read fifty- 
four ten-thousandths. 


In reading 57.0158, you would 
probably say: fifty-seven and one 
hundred fifty-eight ten-thousandths. It 
would also be correct to say: fifty- 
seven point zero one five eight. In 
what two ways might you read 
39.000125? 
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Reading and Writing Decimals 


Oral Read each decimal below. 
Representative sagrena—aad uate a. onl 


a Cc 

1. .75 .02 .069 
Seventy-five hundredths 

2. .005 .01376 47325 
Five thousandths 

a 55 3.07 8.75 
Five and five tenths 
~ 4. 15.075 19.476 13.0321 


Fifteen and seventy-five thousandths 


5. 7.009 23.983 275.46105 
Seven and nine thousandths 


Written Write the words you would 


use in reading each decimal below. 
Representative answers-—column a only 
a 


C 

1. 1 a .03 
One tenth 

2. .001 .0009 .027 
One thousandth 

3. 3.9 17.15 35.07 
Three and nine tenths 

4. 12.0075 47.0705 78.3007 


Twelve and seventy-five ten-thousandt 
5. .21 .25301 99.099 
Twenty-one hundredths 


Write the following as decimals. 
6. Eighty-five hundredths .85 
7. Sixty-three thousandths .063 


8. Two and twenty-five hun- 
dredths 2,25 


9. Five million, one hundred and 
six hundredths 5,000,100.06 


10. Nine million, six thousand 
fifty and fifteen thousandths 
9,006,050.015 


Practice in Reading Numerals 


Number is everywhere. In the busi- 
ness world, the world of sports, 
science, education—everywhere you 
may look—you see number used in 
one or more of its many applications. 
The paragraphs below show some of 
these applications. 


The Grand Canyon has _ been 
carved in the surface of the earth by 
the Colorado River during the hun- 
dreds of thousands of years that the 
river has been hurrying to the sea. 
The Canyon is 217 miles long, from 
4 to 18 miles wide, and from 4000 
to 5500 feet deep. In its floor, about 
2300 feet above sea level, the river 
still carves away night and day. In 
a thousand years or so the Canyon 
may be a few inches deeper. 


In 1910 the motor boat Dixie III 
won the Gold Cup. Her speed for her 
best 30-mile heat was thirty-three 
and six tenths (38.6) miles per hour. 
In 1960 the hydroplane, ‘‘Miss 
Thriftway,’”’ with a speed of one hun- 
dred ninety-two and one thousandth 
(192.001) miles per hour, set a new 
speed record for boats. 


In 1960 the population of the 
United States was 179,323,175, and 
the population of Communist China 
was 582,603,000. In the same year, 


the population of California was 
15,717,204. 


In the 1961 World Series the 
Yankees beat Cincinnati 4 games to 
1 game. In the summer of 1960 an 
Air Force captain jumped from a 
height of 102,800 feet in a free-fall 
parachute drop. In the same year the 
estimated elementary school enroll- 


ment was 34,155,000 pupils. 


Oral Use the preceding paragraphs 
to help you answer each question 
below. 


1. Which numeral tells how many 
miles long the Grand Canyon is? 217 


2. Which numeral tells the esti- 
mated elementary school enrollment 
for the year 1960? 34,155,000 


3. Which numeral tells the height 
from which the Air Force captain 
jumped? 102,800 


4. What is an easy way to com- 
pare the speed of the Gold Cup win- 
ners for the years 1910 and 1960? 
Subtract 33.6 from 192.001 


Read these numerals. 


See below. 
a b 
5. 745,237,465.9 817,000,500 
6. 19,010,050 240,000,750 


5. Seven hundred forty-five million, two hundred thirty-seven thou- 
sand, four hundred sixty-five and nine tenths; eight hundred 11 
seventeen million, five hundred 

6. Nineteen million, ten thousand, fifty; two hundred forty million, 
seven hundred fifty 


Into how many fourths will the 
board be divided after it is cut along 
the dotted lines? What number name 
is given to each of the fourths? Do 
you see ¢ as another name for 1? 


By observing a number line, you 
can see what happens when you 
divide 1 by 4 and thus obtain a 
fraction. 


ee a as 
O | 
oO 4 2 3 CS 
4 4 mn qf y 


The distance from 0 to 1 is used 
to represent the whole number 1. The 
distance from 0 to + was determined 
by dividing the whole number 1 by 
4. Which fraction represents the 
distance from 0 to 1? From 0 to 
2? From 0 to 2? From 0 to 4? Do you 
see that each fraction corresponds to 
a single point on the number line 
shown above? 


Take any other number. Divide 1 
by the number you chose. Can you 


12 
3. Numerators: 1 


~ as 
Denominators: 2' 4 
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Fractional Numbers and Fractions 


always use a fraction to name the 
result of the division? 


Every fraction has a numerator 
and a denominator. The denominator 
tells you the number of parts of equal 
size into which a given quantity has 
been divided. The numerator tells 
you how many of these parts you are 
to think about. 


In each of the fractions 2, 4, 2, 3, 
and ¢ the denominator is 4. What is 
the numerator in each? 


Oral 


1. How many numerals that repre- 
sent whole numbers are used in writ- 
ing a fraction? How are the numerals 


separated? Two numerals; by a 
fraction line 


2. Which fraction would you use 
fp represent 1+3? 2+38? 5+2? 31 3! 


2 3. What is the numerator and the 
denominator in 4? 4? 2? 2? 3? 3? 53? 


a low. . 
“4. Which fraction would you use 


to express one half? Three fourths? 
Seven eighths? 51 


Answer each question below. 


4' 8 


Kinds of Fractions 


Suppose you had 1 candy bar that 
weighed 2 ounces and cut it exactly 
in half. Each piece would be 4 of the 
whole bar. Does 4 express a value 
less than 1? Fractions representing a 
value less than 1 are called proper 
fractions. 


Suppose you took 2 of the halves. 
Would you have the same amount of 
candy as though you had 1 whole 
bar? Does $ have the same value as 1? 


Suppose you took the 3 of one 
candy bar and 4 of another. You 
would have a value greater than 1. 
You could use # to express the num- 
ber of pieces you took. Fractions 
which name a number equal to or 
greater than one are called improper 
fractions. 


Suppose you took 1 whole candy 
bar and 4 of another. You would 
have 1+4 candy bars. The numeral 
13, which means 1+4, would stand 
for the candy you took. Such nu- 


called mixed fractions. To read a 
mixed fraction, first name the whole 
number; then name the fractional 
number. To read 123, which means 
12+, say: twelve and one half. 


Oral Read each numeral below. 
Tell if it is a proper fraction, an 
improper fraction, or a mixed frac- 
tion and how you decided. See above. 


a b c 
1. 43 3 5§ 
mixed proper mixed 
2. 5 3 85 
improper proper mixed 
ee 33 $ 
improper mixed improper 
4, 83 zt 63 
mixed proper mixed 
5. 3 5 1¥6 
improper proper mixed 


Written Follow these directions. 
Representative answers below. 


1. Write 5 proper fractions. 
See below. | . 
2. Write 5 fractions which have a 


value of 1. See below. 


3. Write 5 improper fractions. 


merals as 14 name a whole number See below. 
and a fractional number. They are 4. Write 5 mixed fractions. 
See below. 
u@6 2 Gt pi a bo 13 
3 4 OF ae a . a ; - ; o 9 
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Each line segment above repre- 
sents a length of 1 foot. Line A has 
been divided into inches. 1 foot is 
equal in length to how many inches? 


Now look at B above. Is 3 of 12 
inches equal in length to 6 inches? 
On C, do you see that 4 of 12 inches 
is equal in length to 3 inches? 


Find % of 12 inches on C. Is ¢ of 
12 equal in length to 4 of 12? Do 
4 and # represent the same length? 
In general, fractions which represent 
the same fractional number, like 3, 
2, 2, g, and so on, are called equiv- 
alent fractions. Would you expect 
4 and 2 to be equivalent fractions? 


Now look at D. The 12 inches 
have been divided into sixths. Is ¢ of 
12 inches equal in length to 6 inches? 
Is $ equivalent to 2? 


If you look at E, you will see that 
3% of 12 inches is equivalent in 
length to 6 inches. Which of the other 
fractions on A, B, C, and D above 
are equivalent to 6 inches? 


14 


Equivalent Fractions 


Oral Tell which pairs of fractions 
below are equivalent fractions. Use 
the illustration for help. 


a b C 
1. sand % and § Zand 2 
2. gand ands Zand @ 


3. Zand +3 $ and 2 and 5 


Written Copy. Then replace n by a 
numeral so that each statement be- 
low becomes true. Use the illustration 
for help. 


a b c 
lL -1=2 2 1223 £18 4 
2.1=§ 6 <l=%12 2-2 2 
38 2-8 30 $82 1 1-21 


Something to do Draw 4 line seg- 
ments that are equal in length. Label 
the endpoints 0 and 1. 


Use your lines to show thirds, 
sixths, ninths, and twelfths. Then 
make a chart to show which frac- 
tions are equivalent to 4. To 3. 


Changing Fractions to Higher Terms 


A recipe that Nancy will use calls 
for $ pound of butter. The pound of 
butter she has is divided into fourths. 
How many fourths of a pound should 
she use? 


The diagram may help you see the 
answer to the above problem. 


1 pound is equivalent to 2 of a 
loess 1 pound is also equivalent to 
¢ of a pound. Is 4 of 2 equivalent to 
5? Does 4 of $=2? Des Z=27? 


In order to change 4 into fourths 
without using a diagram as a help, 
you can use what you learned about 
the factor 1 when you studied multi- 
plication. Do you recall that mul- 
tiplying a number by 1 leaves the 
number unchanged? To illustrate, 
1x2=2, 1x3=8, 1x$=4, 1x2=32. 
You also use the idea that 1 can be 
expressed as a fraction in many ways: 
3, 3, % and so on. 

Now see what Happens when you 
multiply $ by 3. Does 2=1? 


2 me 2x12 
5=1X$=§X3=383=2 


Now look at the equation 3=2. 
You are to replace n with a numeral 
to make the statement true. By 
which number would you multiply 2 
to get 6? Did you say 3? If so, you 
were correct. Try thinking of 1 as 3. 
Then see what happens. 


3X3=$%3=8. Does 4=2? 


2 see ee 
Oral What steps would you take in 
finding the value of n in each state- 
ment below? See column 1. Answers 
only. 
a b c 
2 = 


|s 


1. 


N 
lw 
~ 
N 


St 


fo) 


2. 


le 


=§ 2 3-12 3-48 16 
Written Copy. Replace n with the 
numeral that makes each equation 
true. 


a b 
lo g-6 4 2-3 6 3-4 4 
2. 3-5) 8 27-5 
3. 3=h 6 §=3 6 4=3 12 
4. $-108 2-8 10 i=in 9 
5. g=8 160 G=33 4 452 15 
6. g-5 12 g=7%% 6 3=x5 10 
7% $-n 120 gaye 3 gaat 24 
8. g-n 24 b=7 2 g=yh 6 


15 


sm awvoOo= 


2 


Bi 


Roger used multiplication to 
change # to higher terms. Then he 
used division to change § to lower 
terms. In both operations, what num- 
ber name did he choose for 1? 


Choose other names for the num- 
ber 1. For example 3, 7, 2, and §. 
Take the fraction 2. Repeat Roger’s 
experiment enough times to satisfy 
yourself that changing a fraction to 
lower terms is the opposite of chang- 
ing a fraction to higher terms. You 
should also convince yourself that 
dividing both of the numbers named 
by the numerator and the denomi- 


‘ nator by the same number, not 0 or 1, 


C 


mo—- 


leaves the fractional number un- 
changed. 


Changing a fraction to lower terms 


pace by dividing both numbers named in a 
95 fraction by the same number, not 0 or 


~1, is called reducing a fraction. 


16 


Reducing Fractions to Lowest Terms 


To reduce a fraction to lowest 
terms, first determine the greatest 
common factor. The greatest com- 
mon factor is the largest possible 
whole number by which both num- 
bers named in the fraction are divis- 
ible. Divide both numbers named in 
the fraction by this factor. Write the 
answer. 


To illustrate, suppose you are to 
reduce 2 to lowest terms. The great- 
est common factor of 3 and 6 is 3. 
Proceed as shown below. Does 3=3? 


You may be able to perform the 
division mentally. If so, do not use 
pencil and paper. 


Oral Tell the steps to take in chang- 
ing the form of each fraction below 
to its lowest terms. See above. 


i=) 
Jw o 
Q 


e 
142 24 lal isl 
B5 105 15 5 164 102 
9 ps1 62 41 wS al 
on a 3 12 3 12 6 9 3 

3, 6 2 21.123 g1 go L 
15 5 2019 16 4 16 2 18 2 

1 a2 28 3 3 
4.24 8 4i0 5 te 6 1 4 


Written Change the form of each 
fraction in rows 1 through 4 above 
to a fraction in lowest terms. Show 
each step. 


Roman Numerals 


The Romans invented symbols to 
represent numbers. The Roman sym- 
bols and their values are shown. 


Observe how the Romans would 
have represented 182 and 1111. 
CXXXII = 
100+ (10+10+10)+(1+1) =132 
MCXI=1000+100+10+1=1111 


Look at CXXXII again. How 
many times is the symbol X used to 
represent 30? How many times is I 
repeated to represent 2? When sym- 
bols are repeated their values are 
meant to be added. 


In the Roman numeration system, 
all fours and nines are written in a 
special way as shown. 

IV=4 XL=40 CD=400 

IX =9 XC=90 CM =900 


Do you see that in each case the 
symbol at the left has the lesser 


value? Then the lesser value is 
subtracted from the greater value. 


Except in writing fours and nines, 
another rule is used. It is this: Write 
the symbols from left to right in 
order of their decreasing value. Thus 
49 is considered as 40+9 which 
equals (50—10)+(10—1) =XL+IX. 
XL+IX is written XLIX. 530 is 
considered as 500+380 and is written 
DXxXx. 


In writing Roman numerals, repeti- 
tion may occur no more than 8 times. 
Subtraction may occur only once. 
38 is written XX XVIII and not 
pO. OA DS 


Oral Read each number expressed 
below. Tell how you decided. see 
bove. 
- Cine kt Cc d 
) ee | RS aN es O63 MMM 
3 20 300 3000 
Be Ne XL €D CM 
4 40 400 900 
3. VIIl LIX DXXXII MCMLXIV 
8 59 ‘532 1964 
Written Write as Roman numerals. 
a b c d 


| me 72 69 90 
IX LXXII  LXIx XC 
2. ~ 150°. 51963 1492 3500 
CL MCMLXIII MCDXCII MMMD 
Can you do this? Use Roman nu- 
merals to add IX to XXIV. XXXIII 
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SIGN | MEANING 

af Add 
Subtract 

x Multiply 

+jy 4 Divide 

= Equal to 


x Not equal to 
< Less than 
> Greater than 


Which of the signs +, —, X, +, 
and ) in the numerals below tell 
you that numbers are to be added? 
Multiplied? Divided? Subtracted? 


448 3x4 4)12 
12-4 12+4 4x12 


Read each number that is named 
above. First read it as expressed. 
Thus read 4+8 as four plus eight. 
Then read it in simplest form, twelve. 
You are familiar with each sign 
used in the number names above. 
They are the signs that tell the 
operation to use in working with the 
numbers, and are called operational 
signs. 


Read the following matching pairs 
of statements. Observe the signs that 
are used in place of words. 


8 plus 5 is equal to 18 8+5=18 
8 plus 5 is not equal to12 8+512 


Operations and Signs 


3 Is less than 5 
5 is more than 38 


38<5 
5>3 


Now read each statement below. 
Replace the signs =, #, <, and > 
with the words shown on the chart 
on this page. 


8+4=12 12-4=8 3<5 
4+8=12 4-128 5>3 


Notice that the open part of the 
sign > and < faces the numeral 
which names the greater number. 


Oral 


1. What are some advantages of 


using signs rather than words? 
Answers will vary. 


2. In 15+3=5 which sign tells the 
operation? = 


Answer each question below. 


Written Copy. Write true or false 
after each statement below. 


1. pies z ee 
2 8xX/=/xs T 56+7=56+8 
3. 9>7 T 8<5 F 

4. 845>54+8 F 63+9<72+9 
5. 48+6~6+48 T 847#15 F 
6. (9X7)+2>2+(7x9) F 

T. O7x5)x242x7x5) F 


Checkup Time 


The numerals in (_ ) tell the pages where you can turn for help. 


Important Ideas 


1. Numerals are used to represent 
numbers. (5) 


2. Each place-value position has a 
value that is ten times greater than 
the position to its right and one 
tenth that of the position to its left. 


(5, 9) 
3. Zero is the symbol used to repre- 


sent the empty set and means not 
any elements in that set. (5) 


4. Such numerals as .9 and 587.9 
are.called decimal numerals. (7) 


5. More than one name may be 
given to the same number. (18) 


Words to Know 
1. Digits, place value (5) 
Is Numeration system (5) 
3. Equivalent (14) 
4, Operational signs (18) 


Questions to Discuss 
See T19 for answers. 


1. What is the name of each place- 
value position beginning with ones 
and ending with billions? Beginning 
with tenths and ending with mil- 
lionths? (6, 10) 


2. Why is it a good idea to sep- 
arate a numeral into periods? (6) 


3. What makes 0 such an im- 
portant numeral in our numeration 
system? (10) 


4, What happens to the value of a 
number when you multiply it by 1? 
When you divide it by 1? (15, 16) 


_ 5. How do you change the form of 
a fraction to higher terms? To lower 
terms? (15, 16) 


Written Practice 


1. Name the smallest possible five- 
digit whole number using the nu- 
merals 5, 3, 2, 4, 1 only once. (5) 
12,345 


2. Write the names of the periods 
you would use in reading a whole 


number expressed in 12 digits. (6) 
See below. 


3. Write the words you would use 
in reading the numeral .0076; in read- 


ing the numeral 68.0275. (10) 
See’ below. 
Copy. Solve each equation below. 


Atay 8s 
5. qa=4> 16-8) az=n° (15) 


6. 4-24 32,89 412515 (16) 


2. Billions, millions, thousands, ones 19 
3. Seventy-six ten-thousandths; sixty-eight and two hundred 


seventy-five ten-thousandths 


Part 1 Write each of the following 
as a numeral in our decimal numera- 
tion system. 


1. Twenty-nine billion 
29,000,000 , 000 
2. One hundred twelve billion, 


three hundred million, one hundred 


five thousand, six hundred 
112,300, 105,600 
3. Seven and nine tenths 7.9 


4. Nine and five hundredths 9.05 


5. Eight hundred-thousandths 
. 00008 
Part 2 Follow these directions. 


1. Write the fraction you would 
use to represent 1 divided by 3.2 


2. Write the fraction that names 
3 of 4 equal parts of 1 pound. 3 


3. Write the numerator of 75. 7 
4, Write the denominator of #5. 12 


5. Write the Roman numeral used 
to express 45. XLV 


Part 3 Copy each number line 
below. Supply the fractions for each 
point shown on the lines. 


Self-Evaluation 


Part 4 Copy. Solve for n. 


lL. 33 
2. gaf 
3. §x3 
4. 8x3 
B. bod 


nn a on a 
win 
ll 
als 


b c 

4_n 3_n 

1 s-2 I 9-3 
4_n 4.0 
a 6-3 2 105 
6 _n 6_n 

2 io 5 oO a4 
2D aa, 6 _n 
1 10-2 1 12-2 
8, A 29 _n 
1 10-5 4 12-4 
2 _ 1. a In. 

6 57-20 g 4716 
1_6 3_12 

12 sn 18 5— "nr 
5. fx ES 

6 6-12 10 38-75 


40 


Part 6 Write these Arabic numerals 


as Roman numerals. 


a 
1. 9 

TX 
2. 100 

C 


b 


Le 
XII 


1000 
M 


Cc d 
20. 40 
XX xi 
550 1965 
DL MCMLXV 


Write these Roman. numerals as 
Arabic numerals. 


a 


3. XIX 
19 


4. MCML 
1950 


b 
XXVI 
26 
CM 
900 


Cc 
CCLVI 
256 


DCCLXVIII 
768 


56 
617) 
7/8 
89 


10:11 12 13 
9 10 Wi (213 4 
10.11 (2.13 JE 15 
1712.73 1475 76 
1213 1415 1617 


S S\@ aw ain Rio WES 


Reviewing Addition 


Study the addition table. The first 
row was filled in by adding 1 in the 
left column to each number in the 
top row. How do you think each 
of the other rows was filled in? 


If you know all of the basic addi- 
tion combinations shown on the 
table and know how to regroup num- 
bers, you can do any addition of 
whole numbers. 


If an operation on any two numbers 
in a set produces a number already 
in the set, the set is closed under 
that operation. Is the sum of two 
whole numbers a whole number? The 
addition of whole numbers illustrates 
the property of closure. 


Only two numbers were added to 
determine the sum for each square 
on the table. When you work with 
two numbers and get one number as 


IT 273 VE 15 16 17 (LE 


the answer, you are using a binary 
operation. Thus addition is a binary 
operation. Add 2, 8, and 4. Did you 
add two numbers at a time? 


On the table, find the diagonal or 
slanted line of 13’s. Does 5+8=13? 
Does 8+5=18? Does 9+4=13? Does 
4+9=13? Now try adding any pair 
of whole numbers. Then change the 
order of the addends and add again. 
The order in which you add two 
whole numbers makes no difference 
in the sum. This property is called 
the commutative property of addition. 

Cordon 


Oral Answer these questions. 


1. What are some other examples 
of binary operations? Subtraction, 
multiplication, division 

2. How can you use the commu- 
tative property of addition to check 
addition? By adding the numbers 
in a different order 
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Try to find what happens when 
you add 3 numbers, 2 at a time, as 
shown for 7, 3, and 6 below. 


(743) +6=10+6=16 
7+(3+6)=749=16 


Now take any three numbers. Add 
them by grouping them in different 
ways. Does grouping the addends in 
different ways change the sum? The 
property of addition that makes it 
possible to regroup the addends 
without changing the sum is called 
the associative property. 


This property is used when you 
have more than two numbers to add. 
There are many ways to group or 
associate the addends in the equation 
6+8+4+42=n. One way is shown. 


(6+8)+4+2=n 


Why might it have been better to 
begin by associating 6 and 4 rather 
than 6 and 8? 


Now choose any whole number. 
See what happens when you add it 
to 0 or add 0 to it. You will discover 
that the number obtained is identical 
to the number you chose whether 
you add zero to the number or add 
the number to zero. 


This is why zero is called the 
identity number of addition. 
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Adding More Than Two Addends 


Oral 


1. Which properties of addition 
do you use when you add 8 or more 


numbers? Associative, or 
associative and commutative 
2. How might you use the associa- 


tive property in checking the addi- 
tion of more than two addends? 
Regroup and add again. 

Written Copy. Find each sum. 
Check by using a different grouping 
of the addends as justified by the 


associative property. 


Answer these questions. 


“4 b 43 
1. 14449=n 342+8=n 
2 
2. 24149-11 5444+6=4> 
3. 64744 o4g49—h" 
11 ll 
4. 3414+7=n 4+6+1=n 
5. 54245- "4 64347=h 
6 4 
6. 5454442=n 445424+3=n 
7. 44741+6=" 6+24+5+6= A’ 
23 26 
8 7+94+6+1=n 8+647+5=n 
B) 24 
9. 1484+847= re 9+64+1+8=n 
T 27 
10. 7434344-h 8+14+9+9=n 
- 29 
Il. 94+943+444+4=n 
, 26 
12. 8454+64+6+1=n 
18 
13. 24+64+14247=n 


Practicing Addition 


Suppose you were asked to add 6 
to 52. You would probably imme- 
diately say 58 as the sum. 
If you weren’t sure, you 
could add in a grid as 
shown in A. You can see 
at a glance that 2+6=8, 
and so 52+6=58. Which 
- addition fact did you use? 
The sum is 5 tens and 8 
ones or 58. 


Now suppose you were to add 9 
and 36. Which addition fact would 
you use? The addition is 
shown in grid B. 36+9= 
45. Will the sum of ones 
be greater than 9? In such 
cases there will be 1 more 
ten in the sum than in the 
larger addend. 36+9=45, 
because 6+9=15 and 1 
ten+8 tens=4 tens. The 
sum is 4 tens and 5 ones 
or 45. 


Sometimes the sum both of ones 
and of tens is greater than 9, as when 
you add 95 and 8. Study 
the addition in C. 95+ 
8=108, because 5+8=13 
and 1 ten+9 tens=10 
tens=1 hundred and 0 
tens. The sum is 1 hun- 
dred, 0 tens, and 3 ones 
or 103. 


The addition facts may be used in 
adding any numbers. Tens, hundreds, 
thousands, and so on are added in 
the same way as ones. 


Oral Read. Solve each equation. 


a b 
1. 384+4=n 42 27+6=N 33 


2. 934+9=n 102 96+8=N 104 


Written Copy. Write each sum. 
Check. 
a b c d 
1. 97 8 IL 46 
+6 +94 +62 +23 
103 2 9FO21. SID. waqep 
a 69 42 97 88 
+17 +29 +439 +96 


86 Tl 136 184 
3. 415 60 994 23 


4-31 4-762" 483 'at5i9 
“446 622 077 542 
4. 794 56 985 484 
U7 P9778: - 4237, 4-989 
“@6ll 1034 “1222 "1473 


Another way If you think of a 
single number such as 8 as repre- 
senting a pair of numbers such as 
3+5, you can do many additions 
mentally. To solve 97+8=n, think 
of 8 as 3+5. Then 97+8 becomes 
97+(8+5). This becomes (97+3)+5 
or 100+5 or 105. Use this way in 
solving equations in the oral practice 
lesson above. 
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You can save time when adding 
3 or more numbers by first looking 
for combinations of 10. Observe A 
and B below. 


A 346454447 =25 
B 74+3+4644+5=25 


Are the same numbers added in 
both A and B? How have the num- 
bers been regrouped in B? 


The associative and commutative 
property of addition made the re- 
grouping possible. This regrouping 
can be done mentally. 

Suppose you are adding two-digit 
numbers. You can often save time 
by looking for combinations of 100. 
Thus 82+27=n is solved as shown 
below. 

(80+2)+(20+7) =n 
(80+20)+(2+7) =n 
100+9=n 

109=n 


To solve the equation 87+76=n, 


think of 76 as 3+73. Then 87+76=n 


becomes 87+3+73 =90+4+738. Also, 
90+73=90+70+3=1604+3=163, and 
n=163. How would you save time 
by looking for combinations of 1000 
when adding 621 to 437? 
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Other Ways to Add 


Oral Tell different ways to solve 
each equation below. Reminder: 
Make as much use as possible of. the 
combinations of 10. See column 1. 


a 99 b 905 
1. 8454742=n 4+46+4+847=n 
19 19 
94+3464+1l=n 7444543=n 
17 20 
6424+445=n 1454+5+9=n 
23 27 
54+5464+7=n 3+484947=n 
25 22 
246494+8=n 9434149=n 
109 59 
45+64=n 37+22=n 
165 
764+89=n 


NF oe PF YN 


134 
98+36=n 


Written Copy. Write each sum. 
Check by using the associative 
property. 


a b c d 
1 91 13 37 26 
42 11 65 83 
64 14 43 56 
+31 +19 +76 +36 
228 ~ 57 22] °° °201 
2 22 91 984. 468 
12 7 231 432 
90 86 323 987 
+85 +42 4132 +543 
209 “226, 1670 2430 
3 234 599 729 643 
400 321 896 532 
354 650 945 109 
+800 +402 +4208 +358 
17 1972 2778 1642 


Adding Larger Numbers 


When adding numbers with more 
than three digits, add the numbers 
in each place-value position as you 
add ones, tens, and hundreds. 


Suppose you are to solve the 
equation 97,654+37,965+89,348=n. 
You would probably work in column 
form. Study the addition in the grid. 


After adding the ones, you change 
the form of 17 ones to 1 ten and 7 
ones. After adding the tens, you 
change the form of 16 tens to 1 hun- 
dred and 6 tens. What change in 
form was made in thousands place? 
What change in form was made in 
ten-thousands place? The sum is 
224,967. 


Oral Be ready to tell the steps to 
take in finding each sum. Wherever 
possible, save yourself time by look- 
ing for combinations of 10. 


See above. 
a b C 
594 6783 74653 
8614 4927 29874 
+9276 +9653 +35698 
18484 21363 140225 


Written Write each sum. Check by 
using the associative property of 
addition. 


a b Cc 
1. 6384 3462 2278 
5577 2643 403 
7459 6234 4095 
+3863 +9876 +6045 
23283 22215 12821 
2. 4586 2901 3747 
2583 147 716 
469 6296 847 
326 108 9413 
+758 +169 +600 
8722 9621 T5323: 
3. 65327 60542 5463 
41752 652 2000 
29649 32700 4135 
13215 9016 97254 
+4563 +75409 443048 
154506 178319 151900 
4. 46370 3201 21724. 
5710 638. 63070 
9365 54350 10935 
520 475 82460 
+32034  +20843 +9210 
93999 79507 187399 
5. 58000 12273 37527 
35261 59146 84700 
73582 46032 29348 
90625 25309 42816 
+9210 +5432 +6789 
266678 148192 201180 
6. 8476 39786 61897 
3968 91591 88251 
7405 27603 17973 
1019 84932 43165 
+2642 447685  +29264 
23510 291597 ~~ 240550 
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The salesman wanted to know how 
far he had driven in two days. What 
information does he have that he 
can use? How might he solve his 
problem? 


Any problem that can be solved 
by bringing two sets or collections 
together can be solved by adding 
the numbers of the sets. The sales- 
man should add 398 and 427. The 
answer is 825 miles. 


The following steps will help you 
_ solve a problem. 


a. Read each problem carefully to 
determine how the statement and 
the question are related. 


b. Decide what should be done 
with the sets to determine the an- 
swer. (If sets are to be joined, add 
the numbers of the sets.) 


c. Write an equation, using a 
letter for the missing numeral. 
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Understanding Problems 


d. Solve the equation to find a 
tentative answer. 


e. Go over the problem again to 
see whether your tentative answer 
seems reasonable. 


f. Write the answer to the question 
in the problem. 


Oral Read each problem below. 
Translate it into an equation. Be 
ready to tell the class how you de- 
cided upon the equation to use. 


ey Pe irnittes club had 109 guests 
at its first play, 129 guests at its 
second play, and 1385 guests at its 
third play. How many guests came 


Sa 109+129+135=n 
oy ues 
iss FAien had 789 books in the 


ol and added 350 books during 
the summer. How many books were 


then in the library? 7897+350=n 
1139 books 


3. Mary and her father drove 419 
miles one day, 398 miles the next 
day, and 4388 miles the third day. 


How far did they, drive i in all? 
419+398+438=n 


A. It is 713 niles by <a from 
New York to Chicago; 1858 miles 
from Chicago to San Francisco; and 
2407 miles from there to Honolulu. 
What is the distance between New 


York and Honolulu ping this route? 
TBH BotD4A0T= =n mi. 


Written Solve problems 1 through 4. 


Reviewing Subtraction 


Think of any whole number. Add 
to it any other whole number. From 
the sum subtract the number you 
just added. You should always get 
the original whole number. Examples 
follow. 


8+5=18 13-5=8 
8+6=14 14-6=8 
9+0=9 9-0=9 
0+9=9 9-9=0 


Does subtraction seem to undo 
what addition does? Operations that 
undo each other are called inverse 
operations. Observe that the sum ob- 
tained by adding 0 to a number is 
identical to the difference obtained 
by subtracting 0 from the sum. 


Now take any whole number. 
Subtract it from itself. Try the 
experiment several times. Did you 
discover that subtracting a number 
from itself always leaves 0? 


You use subtraction to answer 
such questions as these: 


How much is left when part of a 
collection is removed? 


How much larger or smaller is one 
amount than another amount? 


What is the difference between two 
numbers? 


Oral Make up a problem to illus- 
trate each question answered by 
subtraction. Translate your problem 
into an equation. Tell the class how 
you would solve for n. 


Written Copy. Solve each equation 
below. 
a b 
8 2 
1. 17-9=n i-8=16 
9 
2. 15-6=n 16-4=9 
9 
3. 16-7=n 14 3-6 
6 
4. 14-8=n it G0 
6 ps 
5. 15—n=9 17—n=8 
17 
6. n-9=8 +P gg 
6 
7. 13—n=7 76 


Another way Subtraction can be 
done in two steps as shown on the’ 
number line below. 


O!l2345678 97 01! 213 Iy 
I3—7=n (13-3)—4-6 


Something to do Make a number 
line similar to the one above. Show 
the solution of 17—9=n. Of 15—7=n. 
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Study A, B, and C. What steps 
were taken in solving for n? 


A B C 
39-7=n 98-25=n 567—435=n 
32=n 73=n 132=n 


In A, the ones were subtracted 
and the tens were left unchanged. In 
B, first the ones and then the tens 
were subtracted. What steps were 
taken in solving equation C? 


Observe the equations below. How 
do the corresponding digits in each 
place-value position in the minuend 
and the subtrahend of each equation 
compare in number? 


D E F 


37-9=n 95—-28=n 835—567=n 


You may be able to solve the above 
equations directly. If not, you can 
solve them as shown below. 


G H I 

37 95 835 
-9 -28 ~567 
28 67 268 
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Practicing Subtraction 


In G, the form of 3 tens and 7 ones 
was changed to 2 tens and 17 ones 
before subtracting. How was the 
form of 95 changed in H? How was 
the form of 835 changed in I? 


Oral Tell how you would solve for 
n in each equation below. see above. 


a b 
1. 49-8=n' 31—A—f 
9. 47-32=h° 75-35=n° 
3. g2-20-A2 50-13=n- 
4. 31-24=n 546—82—10" 
5. 39f-435-79  “fP-241-365 
Written Copy. Find each difference. 
Use addition to check your work. 
a b c d 
ay, 62 83 45 
=< -. - = 
68 oy 75 38 
2, 65 89 42 68 
_40 -67 -31 —47 
25 22 Il 21 
3. 60 83 44 92 
91 34 -16 —45 
39 49 28 a7 
4. 875 500 980 879 
953 48 —72 —24 
622 452 908 655 
5. 900 612 495 723 
354 —237 —367  —591 
546 375 128 132 


Subtracting Four- and Five-Digit Numbers 


In subtracting larger numbers, use a b c 
the same steps as those used in sub- 3. 5823 7605 9060 
tracting ones, tens, or hundreds. To =3/9 =O27 —314 
illustrate, study the subtractions 5444 6778 8746 
below. What changes in the form of 4, 2000 5003 7100 
each minuend were required? —548 —365 321 

1452 4638 6779 

5 3998 6593 2908 
—1895 —2693 —1435 
2103 3900 1473 

6 2834 9131 6048 
—1867 —4275 —2179 

967 4856 3869 

7 6054. 3067 7010 
—1396 —2578 —3658 


To check the accuracy of any sub- 
traction, add the subtrahend and the 4658 489 3352 
difference. You should obtain the 8. 39679 46968 86890 


minuend. Can you tell why? 


Oral Tell how to find the difference 9, 49421 62336 72187 
in each subtraction below. Tell the —9532 —7543 —4327 


reason for each step. See above. 


ni b : 10. 


58729 93150 68005 

—6814 -—79368  —32758 

51915 13782 35247 
Written Copy. Write each differ- 
ence. Check by using the inverse 12 
operation, addition. : 


11. 


a b Cc 
1. 4258 9613 5782 13. 
—256 —9]2 —591 
4002 8701 5191 
2. 7625 3982 8376 14. 
—870 —864 —649 


6755 3118 7727 


You can sometimes save time in 
subtracting if you subtract in two 
steps. To subtract 9 from 17, think 
of 9 as 7+2. Subtract 7 from 17 and 
2 from the result, as shown. 


(17—7)-—2=n 
10-—2=n 
8=n 


Does 17—9= (17-7) —2? 


Try other subtractions in which 
you rename the subtrahend as a sum 
and subtract in two steps. Is the 
result the same whether you subtract 
in one step or in two steps? 


Now study the solutions below. 
Decide why the subtrahend was re- 
named in the way chosen for it. 


A B 


100—47=n 
100—(40+7)=n 
(100—40)—7=n 
60—7=n 

53=n 


45-18=n 
45—(15+3)=n 
(45-15) —3=n 
30-3=n 
a7 


As the final step in each solution, 
a number was subtracted from a 
multiple of 10. 


Whenever possible, subtract with- 
out using pencil and paper. In the 
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Other Ways to Subtract 


equation 95685 — 45685 =n, you would 
simply subtract 45 thousand from 95 
thousand. In the equation 97695— 


°9999=n you would subtract 10,000 


and add 1 to the difference. Can you 
think of a short way to subtract 97 
from 101? 996 from 10,000? 


Oral Tell the steps you would take 
in Tint each equation below. See 
column _ 9-78 


1000—985 = n° 
65319-31319 270 
73417 —29000 = f'4!" 
21400 
10540-9240- 1” 


A662 
93000 —6375 = . 


2 
3 
4 
5. 25937 —4537 = 
6 
7 
8 22000 


25732 —3732 = 
9. 58416—49000= Le 


Written Solve each equation above. 


Can you do this? Reconstruct the 
subtractions below by replacing each 
dot with a numeral. There is only 
one possible solution for each one. 


a b 

23¢ 939 ee] 401 
—é€ 4 174 —34e_342 

765 59 


Understanding Problems 


Each problem below tells you the 
number of two different sets. In 
some of the problems, the question 
can be answered by removing ob- 
jects or units from a set. In others 
the question can be answered by 
finding by how many the number of 
one set is greater than that of the 
other. Both kinds of questions are 
answered by using subtraction. 


To solve each problem, read it 
carefully and try to picture the 
situation. Decide upon the opera- 
tion to use and express the problem 
as an equation. Solve the equation 
to determine a tentative answer. 
Read the problem again to see 
whether the answer seems reasonable. 
Check your computation. Then write 
the complete answer. 


Oral ‘Translate each problem below 
into an equation and tell why you 
decided as you did. 


1. A parking lot at a shopping 
center had spaces for 1950 cars. A 
carnival on the lot took up 275 of 
the spaces. How many spaces were 


left for cars? 1950-275=n 
1675 spaces 


2. Tom collected 85 seashells and 
placed 59 of them in a showcase. 
How many of the shells were not 
placed in the showcase? 85-59=n 
26 shells 


3. Dick’s uncle weighed 161 
pounds; Dick weighed 87 pounds. 
How much less did Dick weigh than 
his uncle? 161-87=n 74 1b. 


4. Jack’s father has driven his 
ear 11,058 miles and Bob’s father 
has driven his car 9995 miles. How 
many more miles were driven by 


Jack’s father than b Bobs father? 
11,058-9995=n_ 106 
5. Ann had 171 at ‘She needed 


500 stamps to complete her stamp 
collection. How many more stamps 
did she need to make her collection 
complete? 500-171=n 329 stamps 


6. A filling station operator sold 
1150 gallons of gas on a weekend. 
895 gallons were regular and the 
rest was premium gas. How many 


prone of ashe a gn did he sell? 
50-895= 


Written see afd problems. Use 
the suggestions on this page. 
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Adding and Subtracting Larger Numbers 


Use the data in the table to an- 
swer the questions on this page. 


Population Table 


POPULATION 
1950 | 1960 


210,586,223 | 215,717,204 
7 2,771,305 | © 4,951,560 
499,794 | 8 "632, 772 
4 8,712,176 410,081,158 
Nevada 10 160,083 [LO 285,278 
New York 114,830,192 | 116,782, "304 
Ohio 5 7,946,627 5 9.706,397 
Pennsylvania | 310,498,012 311,319/366 
Wisconsin 6 3,434,575 | 7 3,951,777 
Wyoming 9 290,529 9 "330,066 


STATES 


California 
Florida 

Hawaii 8 
Illinois 


Oral Answer these questions. 


1. In what order could you arrange 
the states so as to have the state 
with the largest population first and 
the one with the smallest population 
last according to the 1950 census? 


According to the 1960 census? 
See population table above. 

2. Which state made the greatest 
population gain in 10 years? 
California 

3. How many states had a gain 
of a 100,000? Of over 500,000? 


9: 

4, “What is the population differ- 
ence between Illinois and New York? 
1950:6,118,016 1960:6,701,146 

5. Which state made a population 
gain of more than 2 million but less 


than 3 million? Florida 


Calif., 5,130,981. 
Tll., 1,368,982; Nev., 


392 I. 


Fla., 2,180,255; Hawaii, 
125,295; N.Y. , 
Ohio, 1,759,770; Penn. , 821,354; Wisc., 917,202; Wyo 


Written Follow these directions. 


1. Copy the population table, add- 
ing a fourth column called Increase. 
Complete the table by determining 
the population increase for each 
state. See below. 


2. Find the total population of 
New York, Pennsylvania, Illinois, 


and California in 1950. 
44,626,603 
3. Find the total population of 


New York, Pennsylvania, Illinois, 


and California in 1960. 
53,900,032 
4. Find the total population of 


the six states in this table having 
the ee oe population in 1960. 
68,557,989 
5. Find the total population of the 


six states in this table having the 
smallest popuacom in 1960. 
19,857, 85 


Can you do this? Use a reference 
book to help you answer these 
questions. 


1. What is the difference between 
the populations of the United States 
and Canada? 


2. What is the difference between 
the populations of the United States 
and Great Britain? 


3. What is the difference between 
the populations of the United States 
and India? 


132,978; 
1 .952:,,122» 
1 39,537 


How is Jane’s table similar to a 
table she might make for showing 
the addition and subtraction of 
whole numbers? Which fractions are 
needed to complete the table? Re- 
minder: You add the numbers named 
by the numerators and use the com- 
mon denominator. 


The addition and subtraction 
operations are inverse operations for 
fractional numbers as well as for 
whole numbers. Changing the order 
of the addend has no effect on the 
sum of any pair of whole or of 


fractional numbers. Study examples: 


A and B below. 


Duel oes oe lated 
A #+ 


3,1_341_4 
B Stas Sat) 


Does the commutative property of 
addition apply to the addition of 
fractional numbers? 


Adding and Subtracting Fractional Numbers 


Study examples C and D. Observe 
the order of the addends and note 
how they are grouped. The associa- 
tive property of addition applies to 
the addition of fractional numbers. 


2,3 ,4 (243)44 544 9 44 
C 5+5+5= 3 = 3 2 =15 


Oral Tell how to solve each equa- 
tion below. 


1 
2 

3. N+9=3 N+io=25 ie 
: 


5 Bach 


Written Solve the above equations. 
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Study each pair of completed 
additions below. Observe that the 
same fractions are used in both 
examples of each pair. 


A i on 

+3 +3 

41 24=241=3 
B 5 

to 2t0 

Wi yd 7” 6541-645 
C2 43 

+8 +75 

M_j1 118= 


When the sum of the fractional 
numbers has a value of 1 or more the 
form of the sum can be changed. 
The whole number you obtain by 
this change is then added to the 
whole numbers already present. 


Oral Solve for n. 
a b tt 
1. 44$=h sigaie 
I 
i 2 
2. 3+3=n2 13+$=n 
] 1 
5 6 3.98 
3. 32422= n 53+27=N 


Written Copy. Solve each equation 


- in rows 1 through 8 above. Then 


34 


Changing the Form of a Sum 


copy and write the sum for each 
addition in rows 4 through 7. 


a b " d 
4. 4 88 32 @& 
+38, +03, ib, +53 
sg ty he 

5 ss” 7 7” & 
+35, +416. +93. +28 
B18 168 105 

6 3§ $ 43 Oy5 
+45 4939 +83 +4 
8 10 13. «14 

7 2% Ste 79 TO 
ly 6p 53 2% 
+912 475; 438 +575 


Ey = ey 

l 1% 17 135 

Another way Observe che solution 
of the equation 32+5g=n in long 


form and in abbreviated form below. 


33+5g=n 3e+5g=n 
(34+2)+(542)=n (3+5)+(3+8) =n 
(3+5)+(@+a) =n ate =n 
g4242 fi 8+1+$=n 
8412-n 94+g=N 
(8+1)4g=n aah 

9+g=N 

9+g=N 

=n 


Copy the additions in rows 4 
through 7 in equation form. Solve 
each equation. 


Changing to a Common Denominator 


Look at the fractions $ and i. 
Are the denominators alike? Now 
rename 4 as 3. The fractions + and 2 
have the same denominator, 8. It is 
called the common denominator be- 
cause it is common to both fractions. 


Any fractional number can be ex- 
pressed by many fractions, as shown 
below. 


4 5 6 7 8 


The dots after each row indicate 
that you could go on and on and on. 
Rows such as those above dre helpful 
in finding a common denominator 
for two or more fractions. Is 4 the 
smallest denominator common to 4 
and 4? What is the smallest denom- 
nator common to 3, 4, and 4? Did 


7ou say 8? 


If the numbers named by the de- 
ominator of two fractions are such 
nat one number is divisible by the 
ther, the larger number is the small- 
st common denominator. For ex- 
mple, 8 is divisible by 4 so 8 is the 
nallest common denominator for 3 
ad 3. What is the common denomi- 
ator of 3 and §? Of % and 44? Of 2 
id 3%? 


Oral Tell the steps you would take 
in solving each equation below. 


Written Copy. Write each sum. 
Check by using either the commuta- 
tive or the associative property. 


a b Cc d e 
l #3 i$ 3 16 
+io 743.5 +65 +5 9439 
{Omi te 6 10. 16 
te Mes Toutes aan ie 
ti¢4 +2 gti 243.415 5 
7 5 es 4 
Dieings 3 s 16 5 
+3, +8) +35 +6 7Ht3 
a a 3s 2s 
i es ma 
cre at Cae Pe 
+3 +ig, +5 aoa wate 
= —i2 ape age: eae 
19 59 1 4 1 6 2 9 
5. 6 12 3 a 15 
al 1 A pall oy 
i i i Jagat : 
+ te ay cee 
5 oF 


; 3 
Copy in column form. Solve each 
equation. 


6 
7. 
8. 
9 


100 


o|— 


Fae 
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Changing to the Least Common Denominator 


Look at the illustration above. Is 
2 equal in length to ¢+¢? Is $ equal 
to g+ete? . 


You can add 3 to 4 by renaming 
aL 2 iE 3 2 3 
3 as & and x3 aS eg Ete 


6°" 


When you renamed 4 and 3 as 
sixths, you were using the least 
common denominator. The least com- 
mon denominator of two or more 
fractions is the smallest number 
divisible by all of the denominators. 
What is the smallest number divisible 
by 3 and by 4? By 5 and by 2? 


A good way to find the least 
common denominator of several frac- 
tions is to rename them as shown 
below. What are some other names 


_ 8 4 5 6 7 8 
= 12-16 20 24 28 3827” *°* 

What is the smallest number that 
appears as a denominator in all 3 
rows? Is it 12? 12 is the least common 
denominator of 4, 4, and 4. What is 
the least common denominator of 5 
and 4? Of 4 and 4? 


36 


Oral 


Tell how you would solve 


each equation below. See column 1. 


It, 3.5 
125+4+¢6= 


b 


a. *. ae 
iD 13+12= ee) 


Written Copy. Write each sum. 


a b c 
1 3 2 3 
a as 
Lb. th ket 
9 212 314 110 
bs i L 
tay te yp S47 
. w 12 , 12 a I 
5 i 5 
6 3 6 
+3. 6453 «= t@ 
a 
4. 5° gee ope 
12 62 13 
+33 +3, “ +25 
eq og So 
5. 444 3274 72 
+8i5 , +48, +547 
es CeO 
6. 93 35° # 
+5¢,, +735. +58 
“Ty 1054” 125g 
7 98° a” 68 
a a) 
+62 7 +7§ . Li, 
Meg My MG 


\é 
ue 


Q 


+ 
BlwW WI 


as |S. a 0 |S: S 
IND NO) [| Iho Po] wn cole 
ole nj © 
& 


+ 
ae 
al 


ee 
}Q) | 


BO 
So A 


Subtracting Fractional Numbers 
— ee Sonal Numbers 


Suppose you are to solve the equa- Oral Tell the steps you would take 
tion 82-4=n. Can you subtract in solving each equation below. 
3 from 2? There are no ones to 


subtract. from 8 ones; so leave it e J b 
2 eel 1 i [2s 7 n's 21_-13=_n i) 
unchanged. 33—-3=388. 10 i0— 7 7 
. . 1 
To subtract 2 from 1, asin 1—j=n, 2. 3-3=Nn 3 4-2} = 13 


express 1 as +. Does #-4=2? 


In column form the 
subtraction of 2 from 


622275 
1 may be done as 1. 16%-7y=N 


shown at the right. 2 neta 1 Pes 2 
8is-7%=-ns 6b-58-n2 
Are any ones left to re eure 3 
subtract? eS ee Ea ' 108-32—n 6 
; F 1 aa 
Study the subtractions in column 4. 184-75= 105 24112018 13g 
form below. rae 3h 
, 5. 8$-25-n 10 98-61-33 
1 1 
6. 168-145=n°4 83-11-19 
3 1 
7. 58-2b=114  7iL_g2- yf | 
(k 
8. 673-663=n 5 363-108-735 


8 
Copy. Write each difference. 


In A, 9 ones is expressed as 88. 
How was 52 expressed in B? 


Study the subtraction below. @ b ¢ d 

9 63 83 43 33 

3-85-73 hg Se gk paid 
=A mt 8 
4 2 5 > 
6=93 10. 473 ¢ 184 2 gi: 612. 7 
: . —39% ¢ —43° —44. 53 2 
"he minuend and the subtrahend 1 . al — — 1 
rere renamed so that the fractions 2 2 5 


ad a common denominator. Why Hl. 6lis 1753; 378 = 755: 


‘as 8% then expressed as 7 a? 


maOo= 


Using the Least Common Denominator in Subtracting 


Which numeral would you use to 
express the least common denom- 
inator of 2 and 3? Of 75 and 4? Of 
£ and 7s? 


- Study the solution of 8_2-n and 
of 2;-}=n shown in A and B. 


35 -3- eR 
A 4-712 Bo {o=30 
eu Paes Sie 
aSiael2 630 
ae eas Beece 
12 30-15 


The fractions in A and B were 
renamed before the subtraction was 
done. Each difference is expressed by 
a fraction in lowest terms. 


Oral Tell the steps taken in solving 
the equations 54—-4=n and 64-33=n 
as shown below. See above. 


1. 54-52-48 
3 
6 


bo 
(e)) 
ple 
ll 
x 
mle 
ll 


1 3 3 

tm 7 348 

1. g-s=0 2—-s-}" sa} 
2 7_2_%4 231.) 1_ia% 
8 3 id 37 2 s 2 ‘i 

8. $-g=n gon g-§-n 


. yards were left? 7q-33=" 91 


Yo ow 
Wie 
| 
Ble 
ll 


Copy. Find each difference. 


a 

8 12 i, 1% ie 
_3 _ 3 _ 5 euch, 
—§33 =84 83 = 

20 15 1 15 

9. 73% 7 llys 73 
Hot, =2, —St@ —“igy 

9 —<89 ——$9 —3i4 

i390 So 16 “15 

10. gi 18 5 133 
8h, -168,  —38y7 107 
Ser Bs HE 

11 103 173 gh 53 
33 48 -1i, -33 
3, —813 ST 8 

CT ey ed 


Solve these problems. 


12. There were 34 dozen cookies in 
a box. After 12 dozen were eaten, 


how znany Nee cookies were left? 
-14=n 12 doz. 
13. Mrs. Kohl bought 7% yards of 
cloth. She used 34 yards. How many 
yd. 


14, Jack cut § of a foot of tape 
from a piece that was 1} feet long. 


much. tape was left? 


Checkup Time 


The numerals in (_) tell the pages where you can turn for help. 


Important Ideas 


1. The same properties apply to 
the addition of both whole and frac- 
tional numbers. (21, 22, 33) 


2. Subtraction is the inverse opera- 
tion of addition. It undoes what 
addition does. (27, 33) 


3. Fractional numbers that are to 
be added or subtracted must have a 
common denominator. (35-38) 


Words to Know 


1. Closure, binary operation, com- 
mutative property (21) 


2. Associative property, identity 
number (22) 


3. Common denominator (35) 
4, Least common denominator (36) 


Questions to Discuss 
e T39 for answers. 
1. How can you use the commuta- 


tive property of addition to check 
the addition of a pair of numbers? 


(21) 


2. How can you use the associative 
property of addition to check addi- 
tion? (22) 


3. What steps should you take in 
solving a story problem? (26) 


4. How do you use addition to 
check subtraction? (29) 


5. What are some of the proper- 
ties that are the same regardless of 
whether you are adding whole or 
fractional numbers? (33) 


6. How do you find a common 
denominator for two fractions? (35) 
Written Practice 


Copy. Write each sum or differ- 
ence. Check your work. 


a b Cc 
1. 7506 1001 2291 
6341 3203 8407 
8900 2101 6233 
+6750 +1302 +8110 (25) 
29497 7607 25041 
2 7359 5007 8790 
—3582 -4631  -2346 (29) 
3777 376 6444 
3 7% 3 iz 
ss Papin sees apes Aes!) 
3 9 5 
4 1 32 42 
+3, +74,, +14, (36) 
—2 S38 —el 
Gee BG 
he Seg 3 
5 9 4 
6 74 gh 143 
—23 —3% —72,, (38) 
7 Hf —1 
375.) 410) ie 


Part 1 Copy. Write each sum. 


—_ a b c d 
Is 8031 7284 4532 6945 
7321 8543 5200 7211 
5068 3829 4616 2553 


+6245 +2849 +4325 +1356 


26665 22505 106073 10065 
2. 273 63 272 162 
+653 482 4454. +421 
33 I _ 733 50 
3. 13 Au 2 78 
13 55 3 13 
+53, +43 q 2, Bes 
pe 145 l= 1l= 
4 8 2 3 
4. 3h 83 102° 7h 
' 22 43 148 43 
+44 _~ +34 +113) _+23— 
105 16> 362 142 
: 9 8 
Part 2. Copy. Write each difference. 
a b C d 
1. 6832 2539 8204 6523 
—2678 —1099 —4576 —3286 
4154 1440 3628 3237 
3 33 1 1g 
fe 91 oll _4 
+} 4 8 5 
= 1= —_ aA 
3 2 8 5 
3 43 33 3 25 
—92 —28 eal =" 
32 By 4) 85 
13 2 4 25 
4, S 63 12 42 
-3 -i0} —54 —3 
ee | a 
4 oe 5 3 
5 38 2 7 243 
1. —lg, —24 —i82 
5 Bs =i Ses 
os 5 6 
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Self-Evaluation 


Part 3 Copy. Write each answer. 
a a?) c 

1. 15671 674208 15798432 
34750 832671 150905 
71933 29544 4321507 
43465 3786 79321459 
59748 597413 89786 
+46187 +987654 +48143215 
271754 3125276 107825304 

2 97564 847000 32961425 
—32874 -—369475 —18345216 
64690 477525 14616209 

3. 94521 895613- 68953214 
—59879 -—694972 -—34967159 
34642 200641 33986055 


Part 4 Solve these problems. 


1. Bob and his father went to a 
baseball game. The attendance was 
36,011. There were 28,111 permanent 
seats in the stadium. How many tem- 


porary § seats were used? 
OVl-28,111=n 7900 seats 


2. In one city, there were 1737 
pupils enrolled in elementary school 
and 713 pupils enrolled in high 
school. How many pupils were en- 


rolled in the schools? 
1737+713=n 2450 pupils 
3. Walter hiked 24 miles on Satur- 


day, 2% miles on Sunday morning, 
and ie miles on Sunday afternoon. 


Bosse gute he oe in all? 


25+19= 

Bol weighs 404 pounds. His 
sett weighs 186% pounds. How 
much less does Bob a a his 
father? 1864-905=n 


Reviewing Multiplication 


Suppose Jack wanted to know how 
many stamps he needed for his dis- 
play. He could find out by solving 
the equation 6+6+6+6=n, or the 
equation 44+4+4444444<=n, 


The rapid way to find the sum of 
four 6’s is to multiply 6 by 4. To 
find the sum of six 4’s, you would 
multiply 4 by 6. Does 6x4=24? 
Does 4x6 =24? Does 6x4=4 6? 


Now choose any two whole num- 
bers and multiply them. The number 
you obtain is called the product. 
Change the order of the numbers you 
chose and multiply them again. You 
should get the same product both 
times, for the order in which you 
multiply two whole numbers makes 
no difference in the product. Thus 
multiplication, as well as addition, 
has the commutative property. 


When two or more numbers are 
to be multiplied, each of them is 
ralled a factor. In the expression 
3xX6=18, 3 is a factor of 18 and 6 is 
1 factor of 18, because when you 


l6: 2x8, 8x2, 4x4, 1xl6, 16x1 


——— 


multiply 6 and 8 you obtain 18. 6 
and 38 are a pair of factors of 18. 
Another pair of factors of 18 is 2 and 
9, since 2x9=18. What are other 
pairs of factors of 18? 


Sometimes one of the factors is 0, 
as in 9x0=n. To find the value of n, 
add 0+0+0+0+0+0+0+0+0. Does 
9x0=0? Try multiplying 0 by other 
numbers. You will find that any num- 
ber times 0 is equal to 0. Since the 
order of factors does not change the 
product, 9x0=0x9. But 9x0=0; so 
0x9=0. In fact, 0 times any number 
equals 0. 


Oral - Answer each question. 


1. What pairs of factors can you 


‘name for 16? For 24? For 60? 


See below. 

2. Which numeral or numerals 
represent the factors and which the 
product in 7x6=42? In 9x7=63? 

F F P F F Pp 


4] 


*4: 2x12, 12x2, 3x8, 8x3, 6x4, 4x6, 1x24, 24x] 


0: 2x30, 30x2, 3x20, 20x3, 4x15, 


1x60, 60x1 


15x4, 5x12, 12x5, 6x10, 10x6, 


Using the Multiplication Combinations 


You need to know the multiplica- 
tion facts very well. If you do not 
already know them, you may find it 
helpful to construct a multiplication 
table. Part of such a table follows. 
How does it show that 9x2=18? 


2 


Observe that the numerals used 
in the row labeled 1 are found by 
counting by 1’s. The entries in the 
next four rows are found by count- 
ing by 2’s, 3’s, 4’s, and 5’s. How 
would you expect to find the entries 
for rows 6, 7, 8, and 9? 


Observe the use of 1 in the follow- 
ing equations. 

1x3=3x1=3 1x4=4x1=4 

1xT=Tx1=7 1x8=8x1=8 


Now choose any other whole num- 
ber. Multiply it by 1. Then reverse 
the factors and multiply again. You 
will always get the whole number 
you chose. This is why 1 is called the 
identity number of multiplication. 


42 


You may remember what happens 
when you multiply ones and then 
tens and then hundreds by the same 
number, as shown below. 


4x%1=4 4x10=40 4x100=400 
4x2=8 4x20=80  4x200=800 
4x3=12 4x30=120 4x300=1200 


Knowing how to multiply ones, 
tens, and hundreds will help you 
multiply 323 by 3, for 323 is 300+ 
20+3. Study the multiplication 
below. 


A 
S23 
x3 
3x3=9 9 first partial product 
3x20=60 60 second partial product 


3x300=900 900 third partial product 
Add 969 product 


Can you multiply 323 by 3 with- 
out writing each partial product? 
What steps would you take? 


Suppose you are to multiply 635 
by 4. The partial products are 
greater than 9 when you multiply 5 
by 4, greater than 99 when you mul- 
tiply 30 by 4, and greater than 999 
when you multiply 600 by 4. Observe 
the multiplication of 635 by 4 as 
shown in B and C on the next page. 


In B, how was the form of 20 
ones, of 12 tens, and of 24 hundreds 
changed? 


B C 
ThlH| T|O ThlH| T]0 
6/315 6}3|5 
x\4 «4 
210 2|5| 4 |0 
1/210 
2/4|0|0 
2|5|4 [0 


Study C. When 5 ones were mul- 
tiplied by 4, 20 ones were changed to 
2 tens and 0 ones. Where was 0 writ- 
ten? The 2 tens were remembered 
and then added to the product of 
4x3 tens. What other steps were 
taken? 


Oral Tell the steps to take in solv- 
ing the equation 6x975=n. 

See examples A, B, and C. 
Written Copy. Write each product. 


a b c d 
l. 81 63 90 72 
x5 x3 x6 x4 
405 189 540 “288 
2. 45 19 26 48 
x2 <5 «KS x2 
“90 §95 “78 ~ 96 


3. 64 87 62 83 
x3 x4 x5 x6 
192 348 310 “498 

4. 300 163 490 109 
x4 x3 X56 

1200 489 2450 654 


Another way Suppose you want to 
solve the equation 4x237=n. Re- 
name the factor 237 as a sum of 
hundreds, tens, and ones; that is, 
2 hundreds and 3 tens and 7 ones, 
or 200+380+7. Then the partial 
products are easy to find. 


4x237=n becomes 4x (200+380+ 
7)=n. This means that the 200, the 
30, and the 7 are all to be multiplied 
by 4. Study the solution below. 


4x 237 =4x (200+30+7) 
=(4x200)+(4x30)+(4x7) 
=800+120+28 
=948 
When you multiplied 200 by 4, 30 
by 4, and 7 by 4, you found the par- 
tial products 800, 120, and 28. Are 
these partial products the same as 


those you find when you multiply 
237 by 4 in column form? Why? 


Can you do this? Solve for n, using 
the equation form. Check by using 
the column form. 


a b 
1. 3x21027 AxaB52A~ 
3773 1234 
2. 7%539=n 2x617=n 
3605 6354 
3. 5x721—=n 9x706—n 


5536 1920 
4. 8x692=n 6x320=n 


5. 7x5642n 2x398=n” 
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Why might you expect to multiply 
thousands in the same way as hun- 
dreds, tens, and ones? Would you 
also expect to multiply ten thou- 
sands, hundred thousands, or even 
millions as you multiply hundreds, 
tens, and ones? 


Suppose you are to multiply 9875 
by 6. First think of 9875 as 9000+ 
800+70+5, or 9 Th+8H+7 7T+5 0. 
Then you can multiply as in grid A. 
Study the multiplication. 


A 
TTh|Th]H] T |O 

9\8} 7 |5 

x6 

6x5/0=3050= 3/0 
67a 42 sa 4) 2 10 
6x8 H=48 H= 4/8} 0 |O 
6x9 Th=54 Th= 5/4/0/0/0 
Add J 2150 


See how much time you save if 
you do not write each partial 
product, as in B. The digits in 
each place-value 
position are multi- 


plied separately. B 

What changes in 9875 
form were necessary x6 
in each place-value 59250 


position? 


44 


Multiplying Larger Numbers 


Oral ‘Tell the steps to take in find- 
ing each partial product and product. 
See examples A, and B. 


2758 21030 419500 
x3 x6 x7 
8274 126180 2936500 


Written Copy. Write each product. 
Use the way that is fastest for you. 


a b e 
Li 6024 1402 8720 
x2 x7 x4 
12048 9814 34880 
2. 3291 7283 1640 
x2 x3 x5 
6582 21849 8200 
3. 2119 5327 1516 
x4 x3 x6 
8476 15981 9096 
A, 4605 1148 6019 
x7 x5 x8 
32235 3740 48152 
5. 1329 2487 3456 . 
x7 x4 x3 
9303 9948 10368 
6. 9675 6543 3589 
x6 x8 x9 
58050 52344 32301 
7. 31605 62435 86429 
x5 x3 x4 
_ 158025 =187305 345716 
8. 76149 48632 54975 
x9 x7 x8 
685341 340424 439800 
9. 419560 327175 869543 
x2 x4 x9 
839120 1308700 7825887 


Regrouping Factors 


You may remember that you can 
associate, or regroup, addends in any 
' way without affecting the sum. Do 
you suppose that in the same way 
you can associate factors in various 
ways without affecting the product? 


Suppose you wish to multiply 2 
by 3 and this product by 4. You can 
indicate this work by writing (2x3) x 
A. Would the product be the same if 
you treated the work as 2x (3x4)? 
In both cases the product is 24. 


The property of multiplication 
that makes it possible to regroup the 
factors without changing the product 
is called the associative property for 
multiplication. You may recall that 
addition, too, has this same property. 


Suppose you are to multiply 29 by 
5 and the product by 2. Two solutions 
are shown below. Which is easier? 
Why? 


A B 
(29x5)x2=n 29x (5X2) =n 
145x2=n 29x10=n 
290=n 


290=n 


The associative property of mul- 
tiplication makes it possible to use 
your knowledge of 10 in solving 
many equations. Suppose, for exam- 
ple, you wanted to multiply 14 by 5. 


You might think of 14 as 2x7. Then 
the work becomes 5x(2x7). If you 
associate 2 and 5, the work becomes 
(5x2) x7 or 107 or 70. 


Study C and D. How is the associ- 
ative property used in each one? 


C D 
5x24=n 2x55=n 
5x (2x12) =n 2x(5x1l)=n 
(5x2)x12=n (2x5)xll=n 
10x12=n 10xll=n 
120=n 110=n 


Oral How would you regroup the 
factors in 1 and 2 below? Which fac- 
tor would you rename in 3, 4, and 5? 


@ 190 b 970 
1. 2x(19X5)=n = (27x2)x54n 
380 650 
2. 6x(38k2)=n 2x(5X65)=n 
180 70 
3. 5x36=Nn 2x35=n 
9 
4. 5x14=n 18x5=n 
160 
5. 2x45=n 5x32=n 


Written Solve each equation in rows 
1 through 5 above using the associa- 
tive property of multiplication. Then 
solve for n in each equation below. 


439 @ 123 9 
6. n=(86X5)+9 n=(2x65)—7 
148 304 


7 n=(5X28)+8 n=8+(37x8) 
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To find this number: 


How many in all of the sets with different numbers? 


How many in all of the sets with the same number? 


How many are left? 


By how many the number of one set differs 


from that of another? 


Write the equation you decide to 
use in solving problems 1 through 6. 
Reminder: The signs $ and . are not 
part of an equation. 


1. The driver of a school bus drove 
the bus 38 miles each day. How many 
miles would he drive the bus in 9 
days? 9x38=n 342 mi. 


2. Betty bought 6 records at $.89 
each. How much did she spend for 
records? 6x89=n $5.34 


3. A parking lot had room for 8 
rows of cars. There were spaces for 
35 cars in each row. How many cars 


could be parked in the lot? 
8x35=n 280 cars 


4, The skis that Bob wants cost 
$14.95. He has saved $9.98. How 
much more money does he need be- 


fore he can buy the skis? 
1495-998 =n $4.97 


5. Roger had 81 papers to deliver. 
As he neared the end of his route he 
- counted 9 papers in the carrier on 
his bicycle. How many papers had 
he delivered? 81-9=n 72 papers 
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Use this operation 


Addition 
Multiplication 
Subtraction 


Subtraction 


Choosing the Correct Operation 
es Oe MOrrect_ Uperation 


6. Sally studied geography for 35 
minutes, history for 45 minutes, and 
arithmetic for 35 minutes. How much 


time did she spend on her studies? 
35+45+35=n i bF355 win. 
Oral Tell the equation you decided 


to use in solving each problem and 
why you decided as you did. 


Written Solve problems 1 through 
6. Check each answer for accuracy. 
A quick review 
a b 
66 
l. (6x9)+4+12=n n=(4x5)—6 


@ 17 
7X(94+1)=n n=80-—(9x7) 


17 20 
8+(9-0)=n n=(7+0)+13 
(0x9) +n=9 12304 (6x8) 


4 8 
(Nx9)4+12=48 (7%n)+10=66 
(5x12)-18=f (n-6)x7=21 
12 10 
75—(6xXn)=3 (n—4)x8=48 


oN PF ot PF w w&w 


100 12 
n—~(9x8)=28 n+(6x8)=60 


Multiplying by Two-Digit Numbers 


See what happens when you mul- 
tiply ones by tens and then tens by 
tens. 


10x1=10 10x10=100 
20x4=80 20x40 =800 
40 x6 =240 40x60 =2400 


Choose other numbers between 1 
and 9. Multiply them by tens. Did 
you convince yourself that ones mul- 
tiplied by tens results in tens? Choose 
any other numbers from 10 through 
99. Multiply them by tens. The result 
is always in hundreds. 


Suppose you are to multiply 18 by 
53. You can proceed as shown in A. 


The partial products 
24 and 30 are found by 


multiplying 18 by 3. A 
You can probably do 
this multiplication H|T|0 
mentally. 1/8 
SBE 
The partial product ~ 12/4 
400 is found by multi- 3/0 
plying 8 ones by 5 tens. 4\0|0 
5 tensx8 ones=40 tens _5/0/0 
=4 hundreds. The 4 9j5|4 
hundreds are written as 
the partial product 400. 


The partial product 500 is ob- 
tained by multiplying 1 ten by 5 
tens. 1 tenx5 tens=5 hundreds. The 


5 hundreds are written as the partial 
product 500. Perhaps you can multi- 
ply 18 by 5 tens mentally. Then you 
need not write each partial product. 


The shorter form of doing the 
multiplication is shown below. 


18 
x x53] factors 


~_54 partial product 
90 partial Td add these 


"954. product © 


Oral Tell the steps you would use 
in solving the equation 18x23=n. In 


solving the equation 39x97 =n. 
See examples in tint blocks. 


Written Copy. Find each product. 
a b c d 

1. 15 25 54 23 
x13 23. 12 «39 

195 575 648 897 

24, 19 72 34 25 
x46 x21 X32 x63 

S74" 15r2 1088 1575 

3. 71 14 33 91 
x71 x87 x52 x81 
5041 1216 .. U6... . TST 

4. 47 19 95 52 
x24 x53 x83 x46 
1128 1007 7885 2392 

5. 93 82 57 73 
x43 x34 x72 x29 
3999 2788 4104 2117 
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You would probably expect to mul- 
tiply hundreds as you multiply tens 
and ones. The illustration below 
shows that this is true. 


2200 =400 20 x 200 =4000 
5x300=1500 50x3800=15000 


Do you see that ones times hun- 
dreds results in hundreds and that 
tens times hundreds results in thou- 
sands? 


Suppose you are to multiply 917 
by 24. You can do the work in 
column form as shown. 


T 


9/1|7 
x|2/4 


3/6/68 
1 |8|3)|4 


2 /2|0/08 


TTh|Th| H |T|O 


Notice especially that 4 onesx9 
hundreds=36 hundreds or 3 thou- 


sands and 6 hundreds. Observe that 

2 tensx9 hundreds=18 thousands. 
In such multiplications as 50x789, 

multiply by 5. tens. 

Write 0 in ones place 789 

in the product as x50 

shown. Why? What is 30450 


the product? 
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Multiplying Three-Digit Numbers 


Whenever possible do as much of 
each multiplication as you can with- 
out using pencil and paper. However, 
take sufficient time to work accur- 
ately and to check your computation. 


Oral 


Be ready to tell the steps 
taken in finding each partial product 
and product below. See column 1. 


a b 
764 907 
x35 x86 
3820 5442 
2292 7256 
26740 78002 


C 
960 
x70 
67200 


Written Copy in column form. 


- - 


& 6440 
23 X280=n 


27950 
43 x650=n 


21225 
25x849 =n 


13248 
48 x276=n 


70x208147° 


94525 
95x995=n 


57780 
60x963=n 

67200 
75x896=n 


18699 
23xX813=n 


67 x598=n 


Solve each equation for n. 


6b 5886 
54x109=n 


17100 
36x475=n 


40066 


63270 
90703 =n 

0000 
50x600= n 

26214 
51x514=n 


69084 
76X909=n 


13600 
34x 400=n 


19395 
45x431=n 


Multiplying Larger Numbers 


Jack counted 25 grain bins. Each 
bin had a capacity of 1275 bushels. 
How many bushels of grain could be 
stored in all of the bins?. 


You are to think of 25 sets of 1275 
bushels each as being joined; so you 
multiply 1275 by 25. The equation 
is 25x1275=n. The multiplication 
can be done in column form as shown. 


Do you see that thousands are 
multiplied in the same way as hun- 
dreds, tens, and ones? 5 onesx1 
thousand=5 thousand and 5 thou- 
sand plus 1 thousand remembered 
equals 6 thousand. 2 tensx1 thou- 
sand =2 ten thousands. 


You might expect to multiply ten 
thousands in the same way as thou- 
sands. Observe the results of such 
multiplications by ones and then by 
tens. 


10 x 10000 = 100000 
20 x 20000 = 400000 
50 x 50000 = 2500000 


1x 10000 = 10000 
2 20000 = 40000 
5X 50000 = 250000 


Oral 


a b 
8257 59327 
x96 x87 
49542 415289 
74313 474616 
792672 5161449 
Written 
a b 
ile = eh 6100 
x23 x45 
53176 274500 
De 8610 4031 
x53 x40 
456330 161240 
3. 7310 9786 
x60 x52 
438600 508872 
4, 21200 41010 
x32 x72 
678400 2952720 
5. 96875 87432 
«50 x95 
4843750 8306040 
A quick review 
@ __ 3000 


1. (8X20)x50=n 
2. 9f2 (9x40) =20 


1680 


(4x12) x35=n 


4. -+(3x18) =60 


Be ready to tell the steps 
taken in finding each partial product 
and product below. See column 1. 


C 
87750 
x70 
6142500 


Copy. Find each product. 


Cc 
3000. 
x90 
270000 
5700 
x30 
171000 
8743 
x75 
655725 
72130 
x43 
3101590 
49327 
x67 


3304909 


b 


(1+7)-5=9 
0x (5+6) = 
(1+9)-9-0 
(nx6)+3=9 
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A warehouse stored 175 cases of 
eggs. Each case held 12 dozen, or 
144 eggs. How many eggs were 
stored in the warehouse? 


You are to think of the 175 sets of 
144 eggs each as being joined; so 
you multiply. The equation is 175x 
144=n. The multiplication is shown 
below. 


TTh|Th|H|T 


4 
7 


H|T|O 


1 


os 


eee 
2/0 
8 


i 


Oo 
ON 


ry 


2 [5/2100 


Do you see that hundreds x ones = 
hundreds, hundredsxtens=thou- 
sands, and hundreds xhundreds=ten 
thousands? 


How many zeros have been omitted 
at the end of the second partial 
product? At the end of the third 
partial product? Why is it unneces- 
sary to write these zeros? 


Oral - Tell the steps to take in find- 


ing each partial product and product. 
See above. 


a b c d 

213 241 3421 1201 
<301 «122 «512 x683 
64113 29402 1751552 820283 
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Using Three-Digit Multipliers 


Copy. Find each product. 


Check by using the commutative 


Written 
property. | 
a b 

1. 214 421 
xi220 x9l2 
26108 215552 

2. 934 743 
x 622 x 462 
580948 343266 
oe 724 465 
x493 x834 
356932 387810 
4, 735 824 
«395 392 
290325 323008 
5. 320 106 
x301 x 407 
96320 43142 

6. 607 970 
x809 _x708 
491063 686760 
Is 430 206 
x260 480 
111800 98880 


Can you do this? 


c d 
683 521- 
x211 351 


144113 182871 
872 587 
x562 Xx628 


490064 368636 
978 658 


x253 x586 
247434 385588 


593 234 
Xx217_x102 
128681 23868 
300 765 
x204 x302 
61200 231030 
800 312 
x907 _X330 
725600 102960 
700 608 
<x500 700 


350000 425600 
Tell how you 


would use the associative property 
of multiplication in solving for n. 


a 
1. (19x25) 42h” 
2900 
2. (25 x4) x29=n 
3. 5x(87x2)=n 


4. (4x (28x25) =n 


b 
(35x5) x20=n” 


2x (50x17) 2h 
(5x (1920) =r? 


(17x50) x2—2n-” 


Problems to Solve 


Read each problem carefully and 
decide upon the operation to use in 
solving it. Translate each problem 
into an equation. 


1. Each of the 72 children in the 
sixth-grade class had to bring 85¢ to 
help pay for the two city buses the 
zlass had to rent for a field trip. How 
much did it cost the class to rent 
che buses? 72x85=n $61.20 


2. After Janet had earned $3.75, 
the still needed $1.98 to pay for a 
‘kirt that she wanted. What was the 
rice of the skirt? 375+198=n 


$5. 73 : : i 
3. Hach of the 27 children in Miss 
3rown’s room planned to bring 250 
iounds of newspaper to sell so as to 
arn money for a party. How many 
iounds of old newspaper had they 


et as the room goal? 27x250=n 
6750 Ib. : 
4. A school superintendent trans- 


xred 275 pupils out of a school 
aving an enrollment of 1080 pupils. 
low many pupils were left? 
L080-275=n 805 pupils 


5. Jerry counted 444 names listed 
on a page in the telephone directory, 
and there were 843 pages in the 
book. How many telephone sub- 


scribers were listed in his directory? 
343x444=n 152292 subscribers 
6. Mary spent $9.98 for shoes and 


$39.75 for a coat. The tax was $1.74. 
How much money did she need 
altogether? 998+3975+174=n 


5 . The Girl Scouts sold 462 boxes 
of buttered popcorn at 25¢ per box 
at the charity bazaar. How much 
money did they collect to contribute 


to the charity fund? 462x25=n 
$115.50 
Oral Tell why you decided upon 


using each of the equations you 


wrote for problems 1 through 7. 
Answers will vary. : 
Written Solve each equation for 


problems 1 through 7. As you work, 
write a tentative answer for each 
problem. When you finish, read the 
problem again to see whether your 
tentative answer is sensible. Write 
your answer. 
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Multiplying Large Numbers by Three-Digit Multipliers 


An underground parking garage 


needs at least 5100 customers a day 


to pay expenses. How many cus- 
tomers does it need in a year to pay 
the cost of operating the garage? 


The equation is 865x5100=n. 
Why? In column form the multipli- 
cation may be done as shown. 


M|HTH|TTh|Th 


5 
Xx 
5 


H 
i 
3 
5 


T|0 
ee) 
6/5 
0|0 
0 


2 
3|0)6|0 
1} 5|3|0)0 


1/8} 6|1/5|0/0 


Notice that onesxthousands= 
thousands, . tensx thousands=ten 
thousands, and hundreds xthousands 
=hundred thousands. 


The garage needs 1,861,500 cus- 
tomers a year merely to pay expenses. 


If you can multiply thousands by 
ones, tens, and hundreds, you should 
be able to multiply ten thousands, 
hundred thousands, or even millions 
by the same numbers. Why? 


Oral What result would you expect 
if you were to multiply hundred 
thousands by ones? By tens? By 
hundreds? See above. 
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Written Copy. Write each product. 


a b c 

1. 1432 3002 9300 
x231 x443 323 
330792 1329886 3003900 
2. 8965 4321 5427 
x487 «595 x 687 
4365955 2570995 3728349 
3. 3461 2571 7460 
«620 «139 «782 
2145820 357369 5833720 
4. 1798 6897 5352 
«243 567 <x876 
436914 3910599 4688352 
5. 41378 35760 68922 
x 262 303 x 687 
10841036 10835280 47349414 
6. 92689 57811 89243 
x 150 x 500 «796 


13903350 28905500 71037428 


Another way You can sometimes 
save time in multiplying large num- 
bers if you change the order of the 
factors. Which property of multi- 
plication makes this possible? Sup- 


pose you are to multiply 7000 by 


645. Think: 645%7000=7000x645. 
Then multiply 645 by 7 and affix 
3 Zeros. 


Use the shortest possible way to 
solve each equation below. 


a 7600000 b 3125 

1. 950x8000=n 625 x5000=n 
3380000 65700 

2. 845x4000=n 730 x9000 =n 


>roblem Solving 


Study each problem carefully by 
reading it several times. Decide upon 
the operation to use in solving each 
problem. Then write the equation 
you would use in solving each prob- 
lem. Also write a sentence telling 
why you decided upon the operation 
you plan to use. 


1. A trailer was loaded with 4 
automobiles weighing 3185 pounds 
each. What was the total weight of 
the load? 4x3185=n 12740 1b. 


2. Mr. King can get an $89.89 
overcoat for $71.98 on sale. How 
much less is the sale price than the 
regular price? 8989-7198=n 
$17.91 

3. Bob’s older brother earns $11.75 
on each Saturday. How much money 
can he earn at this rate if he works 


for 52 Saturdays? 52x1175=n 
$611.00 


4. Jack bought a suit for $22.50, 
shoes for $10.98, and a shirt for 
$4.98. What was the total cost? 
2250+1098+498=n $38.46 

5. A truck and its load of coal 
weighed 14,875 pounds. The empty 
truck weighed 5996 pounds. Find 
the weight of the coal. 
14875-5996=n 8879 Ib. 

6. Mr. Johnson sold 28 bushels of 
apples for $1.75 a bushel. How much 
money did he receive for the apples? 
28x175=n $49, 00 


7. Jack saved his money as fol- 
lows: September, $5.25; October, 
$3.50; November, $3.85; and Decem- 
ber, $5.19. What were his total 


savings for those four months? 
525+350+385+519=n $17.79 
8. At the tree nursery, Tom 


counted 28 rows of pine trees. The 
forester said that there were at least 
575 trees in each row. At least how 
many trees were in the 28 rows of 
trees? 28x575=n 16100 trees 


9. Ann had $119.25 in the club 
treasury before paying a bill for 
$38.98. How much money was still 
in the club treasury? 11925-3898=n 


$80.27. 

10. Bob needs $49.50 for a new 
bicycle. He has saved $21.85. How 
much more money must he have be- 


fore he can buy the bicycle? 
4950-2185=n . $27.65 
11. After being given a special 


allowance of $170.87, Mr. Zeman 
owed $1876.85 on a car. How much 
would he have owed if no special 


allowance had been made? 
17087+187685=n $2047. 72 
Oral Tell the equation you would 


use in solving each problem on this 
page and why you would use it, 


Written Solve each equation you 
wrote for the problems. Read each 
problem again to see whether your 
answer is sensible. Write the answer 
to each problem. 
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You should be able to do the com- 
putations on this page without any 


help. 


Part 1 Copy. Find each sum. 


a b c d 
1 687 834 632 $9.13 
49 913 786 4.55 
768 226 398 5/7 
+385 +101 +854 +3.69 
1889 2074 2670 $23.14 
2. 4218 3929 8286 4352 
595 2462 5007 6251 
2633 3978 3828 4879 
+474 +4184 +6719 +9278 
7920 14553 23840 24760 
Part 2. Copy. Find each sum. 
a b c 
1. 6273 4631 $91.82 
841 2843 26.65 
3962 3866 62.28 
+4832 +4763 +71.43 
15908 16103 $252.18 
2. 74961 38912 $931.47 
36622 84329 406.95 
4913 39654 327.23 
28411 83275 810.28 
+9726 +7864. +219.85 
154633 254034 $2695.78 
Part 3 Copy. Find each difference. 
a b c d 
1. 7651 3233 5004 $6.85 
—973, —984 ~—2195 —2,97 
6678 ~2249 ~ZB0T F3.06 
2. 2683 6954 6001 9649 
—958 -—3076 —4346 -—8775 
1725 3878 ~ 1655 874 
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Review and Practice 


Part 4 Copy. Find each difference. 


a b c 
1. 39473 49346 89000 
—9865 —8500 —9575 
29608 40846 79425 
ws 76854 917809 705069 
—21096  -—430918 —321478 
55758 486891 ~ 303591 
3. 92165 831601 654321 
—74520 -—300909 —439432 
17645 530692 214839 
Part 5 Copy. Find each product. 
a b c 
1. 15 30 78 
x67 x98 «54 
2. 615 376 3049 
x47 x79 x82 
28905 29704 250918 
3. 6895 4568 98976 
x73 x59 x67 
503335 269512 6631392 
4, 437 292 376 
x256 x 462 “<x 459 
111872 134904 172564 
5. ~195 483 7600 
x459 937 257 
89505 452571 1953200 
Part 6 Solve for n. 
198 a b 3634 
l. n=98+47+453 46x79=n 
155 4336. 
2. (17x85)+n=1600 54x803=n 
1309 1702 
3. 1525-(12x18)=n 37x46=n 


Checkup Time 
The numerals in (_) tell the pages where you can turn for help. 


Important Ideas Written Practice 


1. The order of the factors does Copy. Write each product. 


not change the product. (41) 


a b 
2. Whenever 0 is one of the fac- Ion 954 685 (43) 
tors, the product is 0. (41) x7 x9 
3. Whenever 1 is one of two fac- COne 6165 
2. 9863 947000 (44) 
tors, the other factor and the product “8 5 
are identical. (42) 78904 4735000 
4. Three or more factors may be 3. 93 64 (47) 
associated, or grouped, in any order X89 x17 
for multiplication. (45) 8277 1088 
4. 809 760 (48) 
Words to Know x75 x80 
60675 60800 
1. Factor, product (41) 5. 4896 79500 (49) 
2. Commutative and associative x35 x90 
properties for multiplication (41, 45) 171360 6525000 
(ee 903 (50) 
_ gee 183 fo to Discuss «214 785 
ee or answers 
ow would you construct and eeies ORSON 
ltinli ble? 7. 7200 28950 (52) 
use a multiplication table? (42) 628 850 
2. Why might you want to regroup 4521600 24607500 
the factors in an equation? (45) Solve for n. 
3. How do you decide upon the 8. (89x5)x2=n (45) 
i i i 10730 
Salta es to use in solving 9, 29%370=n (48) 
a problem? (46). 3245625 
4. How many zeros do you expect pie el. ©) 
in the product when you multiply 5 = 44, 25x (4x75)=n (50) 
tens by 7 tens? 5 hundreds by 7 34250000 
hundreds? (47, 48) 12. 685x50000=n (52) 
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Part 1 Copy. Find each answer as 
indicated by the operation sign. 


a b c 
1. 605 856 934 
X29 X28 X67 
17545 23968 62578 
2. 785 927 216 
x508 x 439 x789 
398780 406953 170424 
36 1495 2405 36327 
x356 x397 350 
532220 954785 12714450 
4, 9867 23415 915728 
7654 9327 614683 
3589 18546 42017 
6540 49042 879589 
+7694 +2390 +4013 
35344 102720 2456030 
5. 4937 3461 8561 
—3989 —2679 —7495 
948 782 1066 
6. 93257 391528 876412 
—42869  —109150 —157243 
50388 282378 719169 


Part 2. Solve for n. 


@ 9752 9205 } 
1. 9080+672=n n=8562+643 
6909 2778 
7463—554=n n=9347—6569 
120597 30030 

183x659=n  n=65x462 

. 140220 2154555 
95x1476=n  n=87x24765 

94872 114597 
354x268=n  n=321x357 
3395000 74298000 

350x9700=n n=854%87000 


rp» ye oe 
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Self-Evaluation 


Part 3 Copy. Write A, 8S, or M to 
indicate whether each word makes 
you think of addition, subtraction, or 
multiplication. 


a b 
sum 4 factor yj 


product y 


1 

2 difference ¢ 
3. subtrahend s addend 4 
4 


minuend s _ plus 4 


5. times \ minus § 


Part 4 Express each problem below 
in equation form. Solve the equation. 
Write the answer. 


1. For a special program, 1085 
chairs were set up in the school gym. 
A total of 1195 tickets had been sold 
for the program. How many more 
chairs should be set up? })95_j995= 


110 chairs 
2. A railroad bought 75 boxcars 


each with a capacity of 134,500 
pounds. What was the total capacity, 
in tons, of all of the boxcars? (Each 
ton is equivalent to 2000 pounds.) 


75x134500=n in 1b. 50433 T, 
3. An electric motor ran for 24 


hours a day for 2 years. How many 
hours did the motor run? (Use 365 
days as being equivalent to 1 year.) 


730x24=n 17,520 hr. 
4, A bushel of corn weighs 56 lb. 


How much will 1725 bushels weigh? 
1725x56=n 96,600 Ib. 


Reviewing Division 


Jane has 18 birthday candles to 
use on birthday cakes for her little 
sister’s birthday party. She will put 
3 candles on each cake. How many 
cakes can she decorate with candles? 


If you let n represent the number 
of sets of 3, the problem can be 
translated into the equation nx3=18. 
Of course you know that 6x3=18; 
so n=6. Jane can decorate 6 cakes. 


Suppose you didn’t know that 
6x3=18. Then you would use the 
operation of division to find the 
value of n in nx8=18. The equation 
is solved by dividing 18 by 3. 


Do you remember the name for 
each part of a division equation? 
The names are given in the follow- 
ing equation. 

18 + 8 = 6 

‘ Y \ 


dividend + divisor = quotient 


6 
3)18 


a. factor x factor = product 


The equation 18+3=6 is a divi- 
sion equation. It is read like this: 
Eighteen divided by three equals 
six. The number being divided is 18. 
What name is it given? What name 
is given to the number by which you 
divide? To the number obtained as 
the result of the division? 


Oral Name the factors and the 
product in each equation in column 
a and the dividend, divisor, and 
quotient in each equation in column 
b. What do you notice about the 
order of the numerals in each pair 
of equations? Order is reversed. 
See below. 


1. 7x13=91 mere 

2. 35x50=1750 1750+50=35 
3. 125x30=3750 3750+30=125 
4. 25x45=1125 = 1125+45=25 
5. 35X75=2625 2625+75=35 


. 57 


b. dividend = divisor = quotient 


Suppose you bought 3 boxes of 
soap, with 6 bars in each box. You 
would have 18 bars of soap. Now 
suppose you had 18 bars of soap and 
separated the set of 18 into 3 sets 
of equal size. You would have 6 
bars in each set. 


The first operation was one of 
putting sets together; the second 
was one of taking a set apart. Did 
the second operation undo the first? 


You may remember that opera- 
tions that undo each other are inverse 
operations. Is division the inverse 
operation of multiplication? Observe 
a few more examples to convince 
yourself that your answer is correct. 


5x6=80 30+6=5 
7x8=56 56+8=7 
Can you find the pairs of corres- 


ponding numbers in the diagram 
below? 


S55 : 15+5=3 
- dividend ae 
product 
divisor 
factor 
quotient 
factor 
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The Properties of Division 


Study the table below. 


10] 12 |14| 
i225 [at 
216] 20|24[a 


7 Pree sfesles 
8 [8[36|24| 32] 40 [46] 5664 72 
o [= 1627 36) 45 546372 


To multiply 7 by 6, find the square 
at which column 7 and row 6 inter- 
sect. The product, 42, is in that 
square. 


To divide 42 by 7, select the nu- 
meral 42 in the column headed 7. 
By looking to the left, you see that 
42 is in row 6. 42+7=6. 


Observe that any whole number 
multiplied by 1 produces that num- 
ber. Thus 1x7=7. Any whole num- 
ber, other than zero, when divided 
by itself yields a quotient of 1. Thus 
7+7=1. 


Do you change a whole number 
when you multiply it by 1? When 
you divide it by 1? 


Observe each equation and its solu- 
tion below. In which equations is n 
a whole number? 


5 


Do you always get a whole num- 
ber when you multiply two whole 
numbers? When you divide two 
whole numbers? 


The set of whole numbers is closed 
under multiplication. This means 
that the product of. any two whole 
numbers is again a whole number. 
The set of whole numbers is not 
closed under division. This means 
that certain equations, like 5+7=n, 
cannot be solved in whole numbers. 


Does the commutative property 
apply to division? That is, can you 
change the order of the divisor and 
the dividend without changing the 
quotient? Try a few examples as 
follows. Observe that + is read 1s 
not equal to. 


24+6+6+24 18+343+18 


Try other examples to convince 
yourself that division does not have 
the commutative property. 


You may remember that the prod- 
uct is 0 whenever any of the factors 
is 0. But a quotient is 0 only if the 
dividend is 0 and the divisor is 
not 0. 


Division by zero is meaningless. 
Therefore you will not be asked to 
divide by 0. 


Oral Which sign, =, #, +, X, -, 
or +, belongs in place of each blank? 
a b 
1. 4x3=3x4 18+3# 3+18 
2. 9X7_=63 632729 
3. 35+7=5 7+35= 35 
4. 35+46=41 41_-6=35 
5. 9x7 =63 63_+7=9 
6. 112=-48=64 64+48=112 
i. 6527112 112_-27=85 
8. 0x9-0 9x0=0 
9. 150.=5=30 30_*5 =150 
10. 100_=10=10 10_X10=100 


Read. Solve for n. 


Bama b 6 
ll. nx7=42 42+7=n 
12. 41x12=60 60+12= re 
13. 0+5=1 90+15= Me 
4 4 
14. nx25=100 100+25=n 
Written Copy. Complete each 


statement in rows 1 through 10. 
Solve for n in rows 11 through 14. 


See above. 
59 


maVO= 
—-AoOrzavV 


Mm mc 


PAG 
300 


One summer, 185 boys signed up 
for baseball. 9 boys were put on 
each team. How many teams were 
formed? 


You are to think of a set of 135 
boys as being separated into subsets 
of 9 boys each, and you are to find 
the number of subsets. Thus you are 
to divide. The equation is 185+9=n. 
It can be solved and checked as 
shown. 


15 Check 

9) 135 15 
Os ad 
45 135 
45 


In the division above, you cannot 
divide 1, the hundreds digit, by 9, 
the divisor; so think of 1 hundred 
as 10 tens and add them to the tens 
already in tens place. 9 is contained 
in 18 tens at least 10 times. That is 
why 1 is written in tens place of the 
quotient. Then proceed as follows. 


Multiply: 1 tenx9 ones=9 tens. 
Subtract: 13 tens—9 tens=4 tens. 


Divide: 45 ones+9 ones=5 ones. 
Write 5 in ones place in the quotient. 


Multiply: 5x9=45. 
The quotient is 15. 
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Dividing by a One-Digit Divisor 


Dividing by a one-digit divisor 
involves the steps divide, multiply, 
and subtract. These steps are re- 
peated over and over until the final 
remainder is either 0 or another 
number less than the divisor. 


Whenever the remainder is 0, the 
dividend is said to be a multiple of 
the divisor. Thus 135 is a multiple 
of 9. Other multiples of 9 include 
9, 18, 27, 36, and so on. 


Observe the equation 27+9=3. 
Since 27 is a multiple of 9 it is said 
to be divisible by 9. Any multiple of 
a number is divisible by that num- 
ber. Is 86 a multiple of 4? Is it 
divisible by 4? 1; 1,2; 1,2,3,4; 
1-6; 1-8 
Oral What are the possible re- 
mainders when you divide by 2? By 
3? By 5? By 7? By 9? 


Written Copy. Write each quotient. 
a b Cc 
72r2 31rl 69r3 
1. 5)362 5) 156 4) 279 
302 107r4 140r3 
2) 604 5) 539 5) 708 
400 941r3 4234 
3. 5)2000 6)5649 2)8468 
1220r5 1136 2975 
4. 8)9765 7)7952 3)8925 
7043 11963r2-9255r3 
5. 4)28172 8)95706 9)83298 


Finding Trial Quotients 


John has 60 old textbooks to pack 
in boxes for storage. Each box will 
hold 20 books. How many boxes 
does he need? 


You are to separate a set of 60 
into subsets of equal size; so you 
divide. The equation is 60+20=n. 
60 is a multiple of 20 because 3x20 = 
60. Thus 60 is divisible by 20. The 
quotient is 3. 20 is contained in 60 
exactly 3 times. 


In solving an equation like 98+ 
24=n, the value of n is not so 
obvious. You might save time by 
dividing as shown. 


412 Check 
24) 98 4x24 =96 
2 96-42-98 


The quotient is 4 and the remain- 
der is 2. 


Suppose you didn’t know the mul- 
tiples of 24 through 96. You would 
proceed by finding a trial quotient. 
A trial quotient is the number which 
you think most nearly tells how many 
times the divisor is contained in the 
dividend. 


You can find the trial quotient for 
98 divided by 24 by dividing the tens 


of the dividend by the tens of the 
divisor, like this: 9 T+2 T=n. Think: 
How many times is 2 contained in 9? 
The answer is not more than 4 times. 
The trial quotient is 4. Is 4 the 
correct quotient? 


Suppose you were asked to solve 
the equation 53+17=n. To find the 
trial quotient, use the equation 
5 T+1 T=n. The trial quotient is 5. 
Check it by multiplying mentally as 
shown below. 


5x<17=85 4x17=68 3x17=51 
85>53 68>53 51<58 


Note: The sign > is read is more 
than, the sign < is read is less than. 
Since 51 is the multiple of 17 that 
is closest to but less than 58, the 


quotient is 3. 58+17=8 r2. 
See column 1 and above. 


Oral Tell the trial quotient and 
what you did to find it. 


1. 72+ . = rl 
2. 56+14= A 
3. 87+29= n 
4. 54+17=87° 
5. 50+18-A"° 
Written Solve the equations in rows © 
1 through 5 above. See above. 
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Suppose that you are to divide 210 
by 42. About how many times do you 
think that 42 is contained in 210? 


' To divide 210 by 42, you may pro- 
ceed as shown. 


Trial Quotient 


5 
42)210 21 7+4T=n 


210 


To determine the trial quotient, 
think: 21 T+4T=5 plus a remain- 
der. However, the remainder has 
nothing to do with determining the 
trial quotient. The trial quotient is 
5. It tells you that 4 tens is contained 
in 21 tens not more than 5 times. 


Sometimes the tens digit of the 
divisor wili divide the hundreds 
digit of the three-digit dividend as 
in 648+32=n. About how many 
times do you think 32 is contained 
in 643? Your answer is greater than 
10, because 10x82=320 and 320< 
648. But your answer is less than 
100, because 10032 =38200 and 3200 
>643. So your answer must be a 
two-digit number; that is, a number 
between 10 and 100. 


Observe the solution of 643+32=n 
in the next column. Do you see that 
3 tens is contained in 3 ones less than 
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Dividing Three-Digit Numbers 


1 time? That is why 0 appears in 
ones place of the quotient. 


Trial Quotient: 


20 

32) 643 6H+3T=Nn 
64 _ 

3 30+3T=n 


Oral What steps would you take 


in finding each trial quotient? Why? 
See examples in tint blocks. 
a 


1. 140+20 ah 200-40=h 
4 3 
2. 288+72=Nn 159+53=n 
40 30 
3. 800+20=n 960+32=n 
6 8r24 
4, 150+25=n 360+42=n 


Written Solve each equation above. 
Then find each quotient in rows 5 
through 10 below. 


a b Cc 

3 9 8 
5. 92)276 30)270 93)744 

9 4 9 
6. 42)378  65)260 63)567 

3 9 9 
7. 37)111 + 89)801 12) 108 

8r9 8r5 30 
8. 12)105 18)149  18)540 

20r5 30r7 20r9 
9. 40)805  23)697 38)769 

60r9 30r3 40r3 
10. 13)789 17)513 15)603 


297) 928 
a 


Dividing Tens and Ones 


Observe the solution of the equa- 
sion 928 +29=n shown on the board. 
How can you tell that the quotient 
will be a two-digit number? In A, 
there is a remainder of 5 tens. 29 
s contained in 50 a whole number of 
imes. That is why the ones must be 


livided by 29. Observe the: division. 


if the 58 ones in B. Is there any 
emainder of ones? The completed 
olution is shown in C. 


The steps in the division are out- 
ned below. 


a. Think of 9 hundreds as 90 tens 
nd add them to the tens already in 
ms place. Round 29 to 30. Why? 


b. Divide 92 tens by 30 or 
H+3 T=n. 


c. Multiply and subtract. 
d. Think of 5 tens as 50 ones and 


ld them to the ones already in — 


1es place. 


e. Divide 58 ones by 30 or 
T+3 T=n. Multiply 29 by 2. - 


B 


2 ones 


27 } 72 ae and aes 2S Ones therefore 27) ee 


Pee 
58 


Oral Tell the steps to take in divid- 
ing 840 by 20. In dividing 730 by 20. 


In dividing 975 by 34. ° 
See column 1. 


Written Copy. Write each quotient. 


a b c 

22 21 23 

1. 35)770 46)966 23)529 

21 ll 34 

40)840  90)990 20)680 

45 54 37 

3. 18)810 14)756 13)481 

73 23 32 

4. 10)730 13)299 15)480 
22rl7 21r4 Zire 

5. 39)875 46)970 23)490 


Can you do this? Complete the di- 


visions by replacing each dot with MP 


a numeral. See T63 for solutions. 


a b c 
le le 6e 
2e)e19 ©7)e00 le)8ee 
Ze 3e $5... 
189 lle 10° 
ove 111 104 
5 1 5 
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A Special Property of Multiplication and Division 


You may remember that you can 
solve the equation 6X25=n by first 
renaming 25 as the sum 20+5 and 
then multiplying 20 by 6 and 5 by 
6asin A. 


6x25 =(6x20)+(6x5) 
A =120+30 
=150 


Do you suppose that it is possible 
to rename a dividend as a sum and 
to divide each of its addends sepa- 
rately? Observe how you divide 150 
by 6 when you first rename 150 as 
120+80. 


150+6 =(120+30)+6 
= (120+6) +(30+6) 
=20+5 
=25 


B 


Since 120 and 30 are both multiples 
of 6, 120+380 was a good way of re- 
naming 150 as a sum. Why would 
75+75 have been a poor way for 
our purpose? 


Try a few other divisions in which 
you first rename the dividend as a 
sum. For example, divide 161 by 7 by 
first renaming 161 as (1404-21). Then 
divide 140 by 7 and 21 by 7. Add the 
quotients. Did you obtain 23 as a 
quotient? 
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Oral Tell how you would complete 
each multiplication and division 
below. See column 1. 


147 
1. 7x21=7x(20+1)=n 


2. 9x65=9%x (60-45) A 
17 

3. 68--4=(60+8)-+4=n 

65 

4, 520+8=(480+40)+8=n 

5. 72+12=(60412)+12=n 

6. 156+12=(144412)+12='h 


Written Solve for n. Do the compu- 
tation without using pencil and 
paper. 


Faq b o4 
81+3=n 96+-4=Nn 
2. 84:7- 462-4 
1l4rl 31 
3. 99+7=n 93+3=n 
4 1284-1 176=8= 
22 
5. 132+6=n 198+9=n 
3 
6. 72+12=n 45+15=n 
3 8 
7, 48+16=n 160+20=n 
8 372+12=n 750=25=T 
15. 32 
9. 750+50=n 960+-30=Nn 


Finding Averages 


Al said, “I sold an average of 77 
papers each day.”” Do you know what 
he meant by the word average? 


He sold 308 papers, but may not 
have sold the same number on any of 
the days. His division, 308+4=77, 
tells us that he would have sold the 
same total amount zf he had sold 77 
papers each day. Thus 77 is called 
the average for the 4 days. 


Al found the average by adding the 
numbers that expressed his daily 
sales. He divided the sum by 4, the 
number of addends used. The quo- 
tient, 77, is called the average. 


Suppose you are told the sum and 
the number of addends. For example, 
“3 pupils sold 117 tickets. Each sold 
a different number of tickets.” To 
find the average, divide 117 by 83. 
Why? 


Study the example of how to find 
the average of five numbers. 


308+4=77 


The average is 187+2 or 1872. 
How many of the numbers are less 
than the average? More than the 
average? 


Oral Tell how you would find the 
average of each set of numbers oe 


1. @5,'67,'50, 39, 46):5=492 


5 
2. 27,'43,'35,'49,"30;'25 :6=342 


6 
3. (19,717;'21;°30,'29,,16:6=22 


Written Find the average of the 
numbers in each set in rows 1 through _ 
3 above. Then solve these problems. |) 


4. Tom and Roy tied newspapers 
in bundles. The bundles weighed 23 £ 
27 |b., 35 lb., and 31 lb. What 7 


Loe gehen weight ate bundle? § 7 ne C 


3 hourd: What was his average speed 
per hour? 96:3=n 32 mph. 


Mr. Nelson had a 2240-pound load 
of corn which he used to fill 32 bags. 
What was the average weight of 
each bag of corn? 


You are to think of a set of 2240 
pounds as being separated into 32 
subsets of equal weight; so you di- 
vide. The equation is 2240+32=n. 
The quotient will be greater than 10 
but less than 100 because 10x32=320 
and 100x32=3200. Study the com- 
plete solution shown below. 


70 Trial Quotients 


32) 2240 22 H+3 T=Nn 
224 
O 00+3T=n 


The equations for the trial quo- 
tients are solved below. 


22H+3T=T7Trlu 
00+3 T=0 


You may remember that you dis- 
regard the remainders in finding a 
trial quotient. The first trial quo- 
tient is 7. Why is the second trial 
quotient 0? 


You use the same steps in dividing 
larger numbers that you use in divid- 
ing smaller ones. You simply repeat 
the steps as often as needed. 


66 


Dividing Larger Numbers 


The division process depends on 
these four important steps. 


a. Determining a trial quotient. 


b. Multiplying mentally by 10, 
100, 1000, and so on. This is an 
easy way to decide in which place- 
value position to write the trial 
quotient. Use > and < to help you 
see tens. 


c. Multiplying the divisor by the 
trial quotient. 


d. Subtracting this product from 
the dividend. 


Observe how the equation 17488 + 
34=n is solved. 


Trial Quotients 
17 Th+3 T=n 


514 112 
34) 17488 


170 
48 44+3T=n 


34_ 
148 147+3 T=n 


Now observe how to multiply 
mentally to find the number of 
digits in the quotient in B. 


100 34= 3400 and 3400 <17488 
1000 x 34 = 34000 and 34000 > 17488 


Do you see why n must be a 
three-digit number? 


Now study the divisions in C and 
D. Observe that. the quotient is a 
four-digit number in C and a five- 
digit number in D. 


To determine how many digits the 
quotient in C will have, multiply 
mentally as shown. 


100060= 60000 and 60000 <205200 
10000 60 = 600000 and 600000 > 205200 


Therefore n must be a four-digit 
number, and the first digit of the 
quotient must be written in thou- 
sands place. 


To determine how many digits the 
quotient in D will have, multiply 
mentally again. 


~ 1000041= 410000 and 410000 <707414 
100000 x41 =4100000 and 4100000> 707414 


Therefore n must be a five-digit 
number, and the first digit of the 
quotient must be written in ten 
shousands place. 


). C: 25Tht6T=n; 12H:6T=n 


Oral Answer these questions. 


1. To what number was the divisor 
rounded in finding the trial quotient 
in A? In B? In D? 30; 30; 40 


2. To what number might you 
round a divisor of 39 when you are 
finding a trial quotient? 40 


_ 8. Which equations would you use 
in finding the other trial quotients 
in C? In D? See below. . 


4, Which equation would you use 
in finding the first trial quotient when 
solving the equation 310500 = 23? 
3HTh+2T=n 


Written Copy. Solve for n. 
a b 
1. 3420+57-R8° 6320-71-89"! 
2, 3538+58= A) 1247=29=n> 
92r10 81131 
8. 3290:35=n 5458. 672n— 
1650r5 3634r2 
4. 39605+24=n  43610+12— 
1540rl11 ae 
5. 21571-14=n 


37775+19=n 


Copy. Write each quotient. 


a 

1620r2 2031 

6. 19)30782 32) 64992 

804 501 

7... 20) 16080 © 63) 31563 
. 9938r2 9711r3 

8. 12) 119258 © 14) 135957 
31400r9 7980r7 

9. 21) 659409 13) 108747 
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D: 29TTh:4T=n; 10Th:4T=n; 22H:4T=n; L6TS4T=n 


‘Suppose that a travel agent were 
asked to make travel arrangements 
for 672 students planning to visit 
Washington. He chartered jets with 
a capacity of 112 passengers. How 
many planes did he charter? 


You are to think of a set of 672 as 
being separated into subsets of 112; 
so you divide. The equation is 
672-112=n. Since 1x112=112 and 
112 <672, andsince10x112=1120and 
1120>672, n must be greater than 1 
but less than 10. The quotient will 
have only one digit. 


To find the trial quotient, divide 
6 hundreds by 1 hundred. 6 H+1 H= 
6. Does 6x112=672? Is 112 con- 
tained in 672 exactly 6 times? 


Suppose you were to divide 1020 
by 204. To find the trial quotient 
think: How many times are 2 hun- 
dreds contained in 10 hundreds? The 
answer is 5. Does 5x204=1020? 


You use the same steps in dividing 
by a three-digit number as you use 
when dividing by a two-digit num- 
ber. First estimate the quotient for 
the equation 7509+212=n as shown. 


10212= 2120 and 2120<7509 
100 212 = 21200 and 21200> 7509 


Therefore n must have 2 digits and 
be a number between 10 and 100. 
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Using a Three-Digit Divisor 


Study the example below. Why 
are two different equations required 
in finding the trial quotients? 


Trial Quotients 


35 189 
212) 7509 


7 Th+2 H=N 
636_ 
1149 11 H+2H=n 
1060 
89 


Oral Tell the steps to take in solv- 
ing each equation below. Tell the 


reason for taking each step. 
See column 1 


7 20 > 40 
1. 4900+245=n 12800+320=n 
3 50 
2. 1842+614=n 11750+235=n 
Written Copy. Find each quotient. 
Check your computation. 
a b 
6 9 
1. 325) 1950 230) 2070 
8r30 6r100 
2. 150) 1230 591) 3646 
30 50 
3. 313) 9390 149) 7450 
80r6 . 30r169 
4. 112) 8966 247) 7579 
70r100 20 
5. 539) 37830 985) 19700 
70r100 20r352 
6. 700) 49100 606) 12473 


140839 +144 =n 
nxXI44 =|4O837 


lOOXI4H= |4U4HOO and 14400 < |uOs39 
lOOOxXI44 =I4UQ00 and 144000 > 140839 


Then 100 <n < 1000 and n will have 3 digits 


Dividing Larger Numbers by a Three-Digit Divisor 
2  emers by a three-Vigit Vivisor 


- If you can multiply by 10, 100, 
1000, and 10000, you should have 
little difficulty in determining the 
number of digits in any quotient. 
Study A. 100<n<1000 is read 100 
is less than n and n is less than 1000. 
Do you see that n must have 3 
digits? 


Study the examples below. 


To find the first trial quotient in 
B, divide 1408 by 144. Since 10x144 
is greater than 1408, the first trial 
quotient is 9. Which number do you 
livide by 144 to find the other tria] 
juotients? How would you check the 
‘omputation in B? 


In GC, the following equations are 


used in finding the trial quotients. 


6 HTh+3 H=n 21 Th+3 H=n 
5 TTh+3 H=n 14H+3H=n 


Did each of the equations above 
give the correct trial quotient? Do 
you see that it was a good idea to 
round off 293 to 300 before attempt- 
ing to find any of the trial quotients? 


Oral Tell the multiplications you 
would do mentally to estimate a 
quotient for each division below. See 


explanation for A, B, pe C on this 


page. a 
24 34 
614) 14736 348) 11832 
75r120 - 300 
2. 161) 12195 320) 96000 
405r100 500 
. 38. 208) 84340 230) 115000 
400r120 602F, 
4, 340) 136120 518) 311847 
243r5 3000r 
5. 805) 195620 150) 450075 15 : 


Written Copy. Find the answer for _ 


each division in rows 1 through 5 
above. Use multiplication to check 
your work. 
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Reviewing Addition, Subtraction, Multiplication, and Division 


You should be able to do all of Part 2 Copy. Solve for n. 
the computation on this page without 144 
referring to other parts of the book. 


Part 1 Solve each equation for n. 


— 


Se Se SF Fe St SF SS 
aoa pep © NN FS 


NX 
fo) 


erp agra - } 


052260 
65x804=n 


32886 
54x609=Nn 


446452 
956 x467=n 


983 X 19 n 


20r30 
670+32=Nn 


6243293 —'n 
16r150 
9446-581 =n 
9746 
1984+7762=n 
18489 
862449865 =n 


10548 

2563+7985=n 

5r516 

4676-832 =Nn 

1005 
865+934+47=n 
844 
934+284+723=Nn 
19102 

19969 —867 =n 


49733 
50000 —267 =n 


15 

(72+9)+n=23 
9 
n—(96+12)=1 


89216 
96x721=Nn 

11456 
32x358=n 

241794 

342 707=Nn 

97230 

463x210=n 


Weil 
3987+56=n 


1992r4 
75700+38=n 
39r44 
7532+192=n 
5357 
5746—389=Nn 
5206 
42314975=n 
50850 
75x678=Nn 
58r46 


4976+85=Nn 1. 


54r41 
3821+70=n 
103500 
225 x460=n 
1807r20 


6177 
6940 —763=Nn 
345750 
461x750=n 
218r25 
8963+41=n 


se a off - PK 


10. 


2 
3 
72300+40=n A, 
5 
6 
7 


(1760-+20)+56=n 


513 

(1431+53) x19=n 
241548 

(905x267) —87=n 
669776 


(717 x934) +98=n 
752376 


(763 X986) +58=N 


61 
(3654+87)+19=n 


4 
4266+79 hn 


89012 
(256x348) -76=n 


829797 
(903x919) —60=n 


19r13 


(846+934)+93=n 


If 
34x27 =918 


47 x56 =2632 
4680+65 =72 
9724~68=143 
5625+25=225 
3400+ 100 =34 


7260-+30=242 


Part 3. Copy the pairs of equations. 
In column 2, replace n with one of: 
the numerals in column 1. 


en 
918+ n=34 


4 
2632+56=Nn 


65 
72 nN =4680 
9724 
68x143=n 
5625 
25x225=n 
100 
nx34=3400 
30 
nx242 = 7260 


Checkup Time 


The numerals in (__) tell the pages where you can turn for help. 


Important Ideas 


1. Multiplication and division are 
inverses of each other. (58) 


2. Zero divided by a number other 
than 0 will always give a quotient 
of 0. (59) 


3. Dividing by a one-digit divisor 
involves the steps divide, multiply, 
and subtract. (60) 


4. To find the trial quotient when 
the first digit of the divisor is less 
than or equal to the first digit of the 
dividend, divide the first digit of the 
dividend by the first digit of. the 
divisor. In other cases divide the first 
two digits of the dividend by the 
first digit of the divisor. (62, 63) 


5. Multiplying the divisor by 10, 
100, 1000, and so on is an easy way 
to determine the number of digits in 
the quotient. (66-69) 

Words to Know 
Dividend, divisor, quotient (57) 
Multiple of, divisible by (60) 


1. 

2. 

3. Trial quotient (61) 
4. Greater than, less than (61) 
5. 


Average (65) 


Questions to Discuss 


“ol. Dace dhision ines ‘the c commu- 
tative property? What example can 
you give to show that your answer 
is correct? (59) 


2. How do you check your work in 
division? (60, 61) 


3. Why is it a good idea to multi- 
ply mentally when you are deciding 
whether or not a trial quotient is 
correct? (61) 


4, How is dividing by a three-digit 
divisor similar to dividing by a two- 
digit divisor? (68) 


Written Practice 


Copy. Find each quotient and re- 
mainder. 


a b 
1155r2 4366273 
1. 6)6932 7) 305637 (60) 
Trl 9r44 
2. 21)148 74)710 (62) 
32 32r5 
3. 30)960 15) 485 (63) 
80 1735975 
4. 60)4800 18)312467 — (67) 
3r200 20r353 
5. 233) 899 606) 12473 _—(68) 
2358r83 236r651 


792) 187563 (69) 
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6. 415) 978653 


Part 1 Copy. Solve for n. 


1000-9 
n=40000--40 


54000 1000 
1000x54=n n=54000+ 54 


@&~ 40000 
1. 1000x40=n 


3000. 
n=60000-+ 20 


107r400 
n=86000-+800 


500 
30000-+60=n 


3r150 
750+200=n 


~~ Be 


Part 2 Each division in 1 through 
4 is followed by four statements. 
Two of them are true. Write the 
letters indicating the true statements. 


1. 14736 divided by 24 

T a. The quotient has 3 digits. 
b. The first trial quotient is 7. 
c. 24.is the dividend. 

T d. The remainder is 0. 


2. 884896 divided by 32 


a. The dividend has 5 digits. 
b. The first trial quotient is ob- 
tained by dividing 8 TTh by 8 T. 
T ec. The remainder is 0. 
7 d. The quotient has 5 digits. 


3. 7579 divided by 247 


T a. The divisor is contained in 
the dividend at least 10 times. 


b. The quotient is greater than 
100 but less than 1000. 
c. The remainder is 0. 
T d. The first trial quotient is 3. 
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Self-Evaluation 


4, 617529 divided by 379 


7 a. 379 may be rounded to 400 
to help find a trial quotient. 


b. 879 multiplied by 1000 re- 
sults in a number greater than the 
dividend. 


vt ec. The quotient has 4 digits. 
d. The remainder is 0. 


Part 3 Copy. Complete the follow- 
ing division. 


a b 
62r9 86 
1. 340) 21089 406) 34916 
5r65 5008 
2. 224)1185 . 125) 626000 
310r79 300r15 
3. 159) 49369 900) 270015 
902 423 
4. 194) 174988 314) 132822 
324r25 1200 
5. 356) 115369 214) 256800 


Part 4 Copy. Solve each problem. 


1. As an advertising stunt a new 
car was driven 2880 miles in 24 
hours. What was its average speed 
er hour? 

880:24=n 120 mph 

2. The estimated September 
school enrollment of a city was 
12,400 pupils and there was to be 
an average of 28 pupils per class- 
room. How many classrooms were 
needed? 12,400+28=n 442r24 
or 443 classrooms 


Multiplying a Fractional Number by a Whole Number 


Betsy plans to fill 3 boxes of candy, 
using + pound of candy in each box. 
How much candy will she use? 


You are to think of three 3’s of a 
pound as being joined; so.you multi- 
ply the numbers. The equation is 
3Xq=n. 


The rapid way to find the sum of 
three 1’s is to multiply 1 fourth by 8. 
Just as 3 times 1 one equals 3 ones, 
3 times 1 fourth equals 3 fourths. In 
each case you obtained the result by 
multiplying 1 by 3. 


You add and subtract fractional 
numbers as you add and subtract 


whole numbers. You might expect to - 


multiply a fractional number by a 
whole number as you multiply a 
whole number by a whole number. 
See if this is true. 


sia 


3X means #+4+ 
states ge a BXER "gE 
aerrres 
5. a 

er epeueiese 


242, 
o Siyy gaa oS 


Which numbers would you multi- 
ply if you were asked to multiply 1 
fifth by 5? 1 sixth by 5? How would 
you use repeated addition to check 
your answer to each of the above 
questions? 


Oral Complete each statement be- 
low. Express the value of n in 
reduced form. See below for 4, 5, 


7: *3x means 24242 3 xi= 2 
2. 3x4 means $+343 3x}= n 
3. 2X means $+3 2xi= rf 
4, 6X means 6xi= n? 
5. 9X% means 9xi= nd 
6. 8x4 means 8x2= 3 


Written Solve each equation for'n 
in rows 1 through 6 above. Check 
your work in the form of repeated 
addition. 
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Practice in Multiplying Fractional Numbers 


Study the solution of 3x2=n on 
a number line as shown in A. 


3x2 A 
2 2. 2 
a ae ae 
1 

—t+—+ a ane Gime Ino 
O | 2 
o412 34 5 27 8 2 10 
5 56 5 58 5 § 5 5 5 8 


3x2 means 2+2+2 


2,2,2 6 541 4,1 41 
B+3+3=8="p=14+3=]5 


14. 
The fast way to multiply 2 fifths 
by 3 is to multiply 2 by 3 and to then 


express the result as fifths like this: 
ox#=2=14. 


Observe B, C, and D. What steps 
are taken in each multiplication? 
How was the result of each multipli- 
cation reduced to lowest terms? 


C 5x =282=12-15+14=-14 
D 10xg=295=58=50+6=82=82 
Oral How would you use a number 


line to show that the following state- 
ments are true? See A above. 


a b 
i. G1 4x2=13 
Z 3xe=25 Sxga35 


Written Solve for n and reduce to 
lowest terms where possible. 


4 b 2 
i. 2x2=n at a | 
2. ox f 3x3=h 
=A = 
3. 2XZ= 2Xxi= 
8 3 12 2 
4. 2x3=f1 3x%=h 
5. 5xZ=fi 6x3=n 
ui 
6. axg= iis 9xg= 
7. 4x3=19 6xg=n 
2 
8. 3xqp=A10 8x$S—n' 
1 
2 1 
9. 3x§=ns 2x3= 
3 gl 
10. 6x4=n5 6xe= 1 
4 
9 
ll. 2x2=n 4x2=n 
12. 24a—F 5X%=n 
13. 5x4=n oxe=fi, 
l, I= 
14. 5x5 =AT2 4x3=11 


A quick review Express each of the 
following fractions as mixed fractions 
in simplest form. 


a Cc d 
1. $28 87, Wig Bos 
2. #2 8i5 & 4 3814 


ultiplying a Whole Number by a Fractional Number 


Study the solution of gx3=n on 
number line as shown in A. 


H 1 
| ! | | 
tof 31 yors 1 Gord | Gors 


The diagram in A shows that 3 of 
represents the same length as z of 
. Therefore ?x1=7x3. 


Is the multiplication of fractional 
tumbers commutative? 


You might have expected that 
hanging the order of the factors 
vould ‘not change the result, since 
rou have already learned that opera- 
ions with fractional numbers are 
similar to operations with whole 
yumbers. 


Suppose you wanted to find ¢ of 8 
niles. You could find the answer by 
using diagram B. 


A faster way to proceed would be 
to write the equation 3x8=n and to 
solve for n. Since 3x8=8x3, solve 
the equation 2x8=n by multiply- 
ing 3 and 8. Divide the result by 4. 


Oral What steps would you take in 
solving the equation $x8=n? In 
solving the equation $x15=n? 

See column 1. 


Written Copy. Solve for n. 
a 

1 1x6=n 1yg4= ft! 
7 
2 1x36=11 +x49=n . 
1 od 
3 1y10=f° 1y5=n2 
1 1 
45 
4. &x35=-n2 1y1g8=n- 
5. 3x12=n 3x 15=n 
6 3x10=1 2x12=n 
1 AZ 
7. 3x14=13 2x19=n9 
3 
8. 3x22=12 £x8=f2 
14 
9 1x12=1 4x28=n 
on 15 
10 kxi7en lyi2=n@ 
6 10 
11. 3x16=n 2x25=n ; 
ox 125 
12. 2x1l7=n &x20=n 
128 203 
13. #x19=n 2x27=Nn 


mao= 


You determine the operations to 
use in solving problems containing 
fractional numbers in a way similar 
to that you have used with whole 
numbers. Begin by reading the prob- 
lem several times to help you decide 
whether to add, subtract, multiply, 
or divide the numbers in the problem. 
These suggestions may help you 
decide. 


a. Add to find the sum of two or 
more different numbers. 


b. Multiply to find the product of 
two numbers or to find a fractional 
part of a number. 


c. Subtract to find the difference 
between two numbers. 


d. Divide to find the quotient of 
two numbers. 


After you determine the operation 
to use, write the equation. 


1. Jane practices her music lesson 
% of an hour each day. How many 
oe does aie. practice in 5 days? 


5x5=n 

2 A Pr Lovet owner plans to 
serve about § of a pound of turkey to 
each guest. "Hie estimates that 24 
guests will order turkey. How many 
poate of noe does he need? 


Lr he bolt a board 10 inches 
—. for a window box. The widest 
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Solving Problem 


board that he has is 74 inches wide 
By how much is his board to 
harrow? 10-77=n —.2 in, 


4. Betty weighs 861 pounds. He 
sister weighs 932 pounds. What i 
“Oo Res es pera 


aed 3 1s malas a quilt. Bacl 
Pa = cloth makes 7 of an inch o 
quilt. How many inches wide will the 
agsligbe after ae Mie 72 strips? 


6. Hob cut a strip 12 inches wide 
from a piece of cardboard 93 inches 
wide. What is the width of the re- 
manige piece ac cardboard? 


TF Gner’s bs air sister is gaining 
an average of 4 ounces, or + of a 
pound, a week. How many pounds 
will ae gain Mi 13 weeks? 


SoM Mary tixéd “cS cups of milk in 
baking bread and 2 of a cup of milk 
in a batch of ae ony How much 
milk did she use in the bread and 
cf cookies wecther! 


‘9. Billy nedds “one 42 =-foot board 
and one 63-foot board. How much. 
waste will he have if he buys a 12- 
foot a 


1 
12-(4 =n 
Oral Tell! wi why you" dec decided upon 
the equation you wrote for problems 


1 through 9. See column 1. 


Written Solve problems 1 through 
9. Write each answer. 


i 
| 
W 
| 
I 


6 17 18 17 20 QI) 


Multiplication Using Mixed Fractions 


John bought 4 baseballs that You may wish to work in column 
weighed 51 ounces each. How much form when one or both factors have 
in all did the baseballs weigh? more than one digit. To illustrate, 


18x154=n may be solved as in B. 


Observe that some of the partial 
products were omitted. 


You are to think of 4 objects of 5s 
ounces each as being joined; so you 
multiply. The equation is 4x5g=n. 


. Recall that 54 means 5+z. Then 
the equation becomes 4x(5+q)=n 
which may be solved as in A. 


Oral Tell the steps you would take 
in solving for n in column a. 


See above. 
nae o 134 
The baseballs weighed 21 ounces. 1. 6x44=n 12x154=n —ie 
Tt iene ee on ease 9 Oe ene 1sx40h— fh | 
in A, you see again that fractional 655 131 
numbers behave like whole numbers. . 2x3g=N 24x547= 


You can multiply 5 by 4 and 4 by 4. 8x13- 14 Baws Pres 
4A separately just as you can multiply | 
10 by 4 and 5 by 4 separately when Written Solve for n in rows 1 

solving the equation 4x15=n. through 4 above. eager 
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Changing Mixed Fractions to Improper Fractions 
ee eos _FTOCUBMS 


There is a short way to solve such 
equations as 4x22=n. If you change 
25 to a fraction, then you can solve 
the equation by multiplying frac- 
tional numbers. You know that any 
whole number multiplied by 1 re- 
mains unchanged. You also know 
that 1 can be expressed in many 
different forms as a fraction. One 
form is 2. Then: 


You choose 3 as the name for 1 
because the fractional part of the 
mixed fraction 22 is 2. Always choose 
the fractional form for 1 that has 
the same denominator as the frac- 
tional part of the mixed fraction. 


Study the steps used in changing 
22 to a fraction. 


You may be able to do several of 
the above steps mentally. 


Suppose you are to change 58 to 
an improper fraction. You would use 
q as the name for 1. By which num- 
ber would you multiply 4? Does 
@+g=%2? Why? 
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Oral Tell how to complete each 
computation below. Express each 
answer as an improper fraction. 


I. 25=2+8=(2x8)+8= 


3=4+8= (4x8) +8= 


os be 
£& 
on 


Written Write each of the follow- 
ing mixed fractions as an improper 
fraction in lowest terms. 


1. 3928 24, 2 9 2 e 
2 alt 7m 8g 2 10g 1 
3. S'S 3h SH 12g 88 aig 10 
4. 9528 183 a0 74 31 5§ 4 
5. 32gigl 172 we 278 os 19118 
6. 93? 173 oe 234 11g we 


Can you do this? Find a replace- 
ment for n such that each statement 
becomes true. 


S 3 b 
1. 5xXQ=32 nxg=2 
2 9 
2. 7x=32 nxg=% 
= 9 
3. 9x n=38 nxZ=8 


Multiplication Using Improper Fractions 
ele eee ELMELLONS 


Suppose you were asked to multi- 
ply 32 by 7. You might proceed by 
multiplying 3 by 7 and 2 by 7 and 
then adding the results. Another way 
to perform the multiplication is to 
rename 82 as 42. Then the problem 
becomes one of multiplying a frac- 
tional number by a whole number as 
shown below. 


In solving equations in which one 
factor is named by a mixed fraction 
and the other factor is a whole 
number, decide on the best way to 
proceed. Then choose the way that 
permits you to do the greatest pos- 
sible amount of work mentally. In 
6x13=n, you will probably multiply 
1 oy 6 and 3 by 6. In 6x18=n, you 
will probably decide first to change 
1} to an improper fraction and then 
to multiply +2 by 6. Why? 


Oral Tell the steps you would use 
in solving for n by using two different 
methods. %¢¢ abov 


a 8 b 9 
1 6x13=Nn, Sxl ie 
7 3e 
2. 2x32=n? 2x14= n°? 
3 od 5 
16 
3. 14ix2= ne 2x6=n 


Written Solve each equation below. 
Check for accuracy. 


= 
e 


— 
= 


11. 


“Ps Se st & & bb 


9x1Z=n 
2 


3x13=n°7 


Can you do this? 
minder: Associate, or regroup, the 
factors in the most convenient way. 


LI a 


a 21 
7x5x2=n 


36 
8x2x6=n 
3%x5x15= 
36X7x10=n 


48 
8x7x$=n 


675 
150 


153x10= 
62xX12= 


024 


115 


15x7Z=n 


19X8¢= 


1 
l67e 


45 
43x10=n 


Solve for n. Re- 


b 30 
3x9x6=n 


20 
6x§x5=n 


7x9xg=n 


49 


40 
12x4x2=n 


96 
15x$x8=n 
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PAGE 
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John had a piece of tape $ of a 
yard in length. He used % of it in 
splicing 2 wires. What fractional 
part of a yard of tape did he use? 


As you can see from the following 
diagram, dividing 4 of 1 into thirds 
produces three ’s. 


John used a piece of tape having 
a length of 4 of a yard. 


Notice that dividing $ of 1 into 3 
segments of equal length increases 
the number of segments 3 times. Do 
you see why you can find the value 
of 4 of 4 by multiplying 3 and 2? 
Study the multiplication of $ and 3 
in A. 


Suppose you were to divide 4 of 
1 into 4 segments of equal length, 
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Multiplying Two Fractional Numbers 


and were to find the length of each 
1 of 4. You would proceed by finding 
+ of 4 as shown in B. 


Dividing 4 of 1 into fourths in- 
creases the number of segments 4 
times. Each segment formed is only 
4 the length of the original segment. 
On a ruler find + of 4 of an inch. Is 
its length 4 of an inch? 


Now suppose you were asked to 
find 4 of 2 of 1 yard of ribbon. You 
could use a diagram as shown below. 


<a 
O | 
9 1 2 
Ls 2) 
Oo l 2 BB Bis 
gL 2@)¢ 8 §% 3 


Do you see that multiplying 5 and 
3 produces 2? You have learned that 
1x4 produces %. Would you expect 
4x1 to also produce 3? Then 4x2 
should produce a result that is 3 
times greater than $xqz. Thus 3x 


When you multiplied 4 by 4 you 
increased the number of He 3 
LIMES. When you multiplied 4 by 
4 you increased the number of ais 
4 times. By how many times would 
you expect to increase the ee 
of units if you multiplied 4 by 4 
3 by @? 3 by 4? Try sila eae 
Blications: of frantions having numer- 
ators of 1 to convince yourself that 
the numerator of the product is 1 and 
that the denominator of the product 
names the product of the numbers 
named by the denominators. 


Oral Tell how to construct a dia- 
gram to show that each statement 
below is true. See page 80. 


1. 3 of equals 54. 
2. 3 of 3 of 1 equals 2. 
3. 3 of 3 of 1 equals 2. 


Tell the denominator of the answer 
in each equation below. 


a 20 b 56 
4X#=Nn $xd=n 
34 180 
5. 9Xg=N x#e=n 
Written Copy. Solve for n. 
1 
ao bi0 
1. 3X2=n, 2Xxd= Mm 
30 14 
2. sXe=N, 2X7=N, 
18 1S 
3. 3xd=n. gXg=n 


a 
gr 
Ss 
a 


4. Bxa=N, 3xt n, 

5. axd= axi= 

6. 3xd=n* axgef” 

5. 

7. axg=ff axg=n 

8. 12 ixden 
1 

9. 22-40 1x8an 

(6 5 

10. 4xz=17 1x54 


Solve these problems. 


11. Dick had a estes of a yard 
in length. He used 3 of it to tie up 
a climbing rose. What fraction of a 
yprg | of ee did he use? 


2 §, Sally eae 7 of a mile from 
school. Her father gave her a ride 
for 3 of the distance. How far did 
Sally ride with her father? 

5 1) 50 mi, 
A quick review 


a: 5 Ds 
1. (3x7)+n=36 (3+3)4+n=6 
2 i 
2. N-@4+3)=2,  (7-3H43,=1 
4q  .4 
3 @xd)44=n4 n+9.6=10 
10 
4, N+ (x3) =2 n—4.9=5.1 
qa 1.4 
5. @tet3=n 12 7.64+n=9 
2) 
6 9-(2xh)=n° 8.0—n=2.5 
7 


4= 16.1 
(3x4)4+2=n°5 n_7.1=9 
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Multiplying Fractional Numbers with Both Numerators Greater than | 


Diagram A illustrates a way of 
showing that 4x$=7s- 


A 


qpaaay ee 
1 
\ 
' 
1 
ome meh 
1 
i) 
' 


L 
ee 


Do you see that multiplying the 
number of rows of rectangles (5) by 
the number of rectangles in a column 
(3) produces the total number of 
small rectangles in A? Each rec- 
tangle that results from the multi- 
plication represents 3’5 of 1. 


Diagram B illustrates a way of 
showing that 3x3=755. 


In diagram B, observe the vertical 
lines that divide the rectangle into 
fifths. Only * of the 2 are being 
considered. Then observe the hori- 
zontal lines that divide the rectangle 
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into thirds. Only 2 of the 3 are being - 
considered. 


Look at all of the s’s that are 
colored gray. There are 8. Notice 
that taking 2 of # of 1 produces 35. 


Suppose you wanted to multiply 2 
and # without using a diagram. The 
computation is shown. 


8X$= 3x8 15 

Observe that 3 and 5 are multiplied 
to produce the denominator of the 
answer. Also observe that 2 and 4 
are multiplied to produce the num- 
erator of the answer. Which two 
numbers would you expect to multi- 
ply to find the denominator of the 
answer when you multiply 3 and 3? 
Which two numbers would you mul- 
tiply to find the numerator of the 
answer? 


Sometimes the answer can be re- 
duced, as in 2x3=7%. Then the 
answer should be expressed as 3. 
How would you multiply 2 and 3? 


How would you express the answer? 


Multiply two fractional numbers 
by multiplying the numbers named 
by their numerators (numerator Ot 
the product), and by multiplying the 
numbers named by their denomina- 
tors (denominator of the product). 


Oral Tell how you would construct 
diagrams to prove that each state- 
ment below is true. See page 82. 


5.42) «6 
l. ixé#=3 
2 2 4 
2 $x2=4 


Tell the steps taken in solving 
each equation below. See page 82. 


a b 
3. n=3x2 N=1oX% 
=i = x5 
=i ass 
-~20 ™~ 80 
4, n=3x$ n=3x? 
— 3x5 =3xKe2 
“5X7 4X5 
=35 =26: 
— 39 20 
a a 
mars ™~10 
Written Copy. Solve for n. 
2 3 
eae we 
5 14 
2. aXe=Q ae 
3. éxd=n xd= 0, 
1 
21 
A, xé=n" $X$= 
i} 5 
5. 3x3=h 5X4=0 
= 2 
6. §Xa=N, 2Xg=N, 
7 axd-n! ays_ 4 
Me AN 2 ANZ 
ed 2 
8. 2x9-f 2xi= nl 


9. 2 

10. 2x 
Translate each problem below into 

an equation. Solve for n. Read the 


problem again to see if your answer 
is reasonable. Write your answer. 


11. Miss Carlson ordered 25 work- 
books for her class. Each book 
weighed 4 lb. What was the total 
Pe ‘the ckage? 
25x5=n 1 lb. 

12. “Miss Cox*ordered 1 dozen jars 
of paint. Each jar weighed + lb. 
pee ee the otal weight? 


12x4=n 
13. Mary a each of her 3 friends 


bought 13 pounds of chocolates for 
their mothers for Mother’s Day. 
How many pounds did they buy 


en 6, 


14, Sally aan a 2h 2-pound box of 
Suey She repacked it in bags with 
a pound of candy in each bag. How 
many bags Js ney, did she pack? 


bags 
ie Aiob ada 2 boards 183; inches 
long and 2 boards 92 iaches: lon for 
a box he is aire How much 


nebgiyeg as ned? 


Can you do this? 


556 in, 


1. Make a diagram to show that 
3 of 3 of 1 yard equals + yard. 


2. Make a rectangular drawing to 
show that 2x2=4. 
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Using a Mixed Fraction in Multiplication 


Ted’s father mixes 4 of a quart of 
oil with each gallon of gasoline he 
uses in his outboard motor. What 
fractional part of a quart of oil will 
he use in 24 gallons of gasoline? 


You are to think of 4 of a quart 
as being multiplied by 23 or of 
24x4=n, where n is the number 
you are seeking. 


You may rename 24 as $, because 
24 =24+4=444=§. Then the equation 
is solved by multiplying two frac- 
tional numbers as shown in A. 


Ted’s father will use 3 of a quart 
of oil for 24 gallons of gasoline. 


Suppose you were to multiply two 
numbers one of which is written as 
a fraction and the other as a mixed 
fraction as, for example, in $x1g=n. 
Study the solution in B. 


How was 13 renamed? How is the 
solution in B the same as that in A? 


84 


Oral Tell the steps taken in each 
solution below. See column 1. 


3y1_8yi1_Baxi_ 8 _1 
1. 15Xg=5Xe=5xe—40-5 
3y1 1 


2. 3x5$=3x¥==4+19-44 


Written Copy. Solve for n. 
a 1 b 6 
1. 6bxg=n'T8 saxg=n" 
17 5 
2. 9xg=n24 9xg= nid 
a 2 
3. 8ixd-1f5 108xg=n° 
4. ixi}= . px1g=n, 
l= 
6. 1— 5 


2x2 


Another way Study the solution of 
24x4=n shown below. 


23x4= (243) X3= (2X3) + 2X2) 


After the mixed fraction was 
named as a sum, the multiplication 
was done by multiplying 3 by the 
fractional number 4 and the whole 
number 2. Then the partial products 
were added. 


Use the above method as a check 
of your computation in rows 1 
through 6 above. 


Multiplying Two Numbers Given as Mixed Fractions 


The members of a hiking club 
hiked 22 miles the first hour of their 
hike. At this rate, how far would 
they hike in 33 hours? 


The problem can be expressed by 
the equation 85x22=n. Why? How 
would you rename 33 as halves? 22 
as fourths? 


After 34 is renamed as % and 23 
as 44, the equation is solved by 
multiplying fractional numbers. 


Study the solution. wala 


83x 28-3 x Mba Bad 77 


The answer to the problem is 93 
miles. 


If you can rename mixed fractions 


as fractional numbers, you should 


have little difficulty in multiplying ‘ 


numbers named by mixed fractions. 


Oral Tell each step you would take 
in finding the numeral to replace 
the lettern. See above. 


a b c 
1. 4$=$9 34-213 34=3 10 
2. 23=2 11 63=2 27 7i=B 22 
3. 122=8 36 201=2 41 301=2 241 
4, 53=2 11 68=8 41 408=8 325 
5. 23-3 5 44=2 17 S82=3 67 


Written Solve for n. Check for 
accuracy. 


@ 142 D sak 
4g 8 
1. 44x31=-n8 3x 6k=n° 
9 uy 
2 23x6}=H15 73x68=n09 
347 
3. 12x20i=n © 5 3hx24h—=n16, 
55 12458 01595 
4. 405x30§—n_— 723x84§=n 
1 194 465.3, 
WB. 708x22=n 8 63x704= neo 3 
6. 62x92= 5843-1104 ee 
ee meee 
24 5 , 416 ; 2 3 is 
7. 12§x3g=n 103 19!x16Z=n 
cme 1 
8. 4 xin 293x10;=n 
1 
oa 
1 Q, spareXes mal 71oxX4s rea 
24 0 


n=375x143 2" 


Another way It is also possible to 
work in column form. Then 33x42=n - 
may be solved as shown. 


43 
x3} 
aXa=oha= 3 M 
bx4=Biag= 2 ; 
3x3=BE=-3-25— 28 E 
3x4= 2 
168 


Use the way suggested above in | PAGE 


oe: 


checking your computation in rows | 303, 


1 through 10 above. 
85 


Solve the equation = 2 =n, 
Step | n= 2x2 =3%3 
Step2 = 9% 
Step 3 =3x? 
Step 4 = zx? 
Stp5 =3%32 
Step 6 = 2 


Use the commutative property of multiplication 
Rewrite as two separate fractions 

Reduce = to + 

Rewrite as one fraction 

Perform the operation 


A Different Way of Multiplying Fractional Numbers 


So far you have been reducing 
fractions to lowest terms after multi- 
plying fractional numbers. The com- 
pleted work on the board shows that 
often you can reduce before you 
multiply. 


Step 1 is the same as the step you 
have always used. Simply rewrite the 
numerators and the denominators as 
an indicated product. 


You may remember that multipli- 
cation has the commutative property 
and that you can therefore change 
the order of the numbers you are 
multiplying without changing the 
result. In step 2, the denominators 
have been interchanged to help you 
see that the fraction ($) can be 
reduced. In step 3 the fractions have 
been rewritten separately to permit 


reducing ¢ to 3, as shown in step 4. 
A 1 


taken in multiplying fractional num- 
bers in previous lessons. Observe that 
$x$=Z6=7 and 4x2=;5. Which is 
easier for you to do, reduce before 
or after multiplying the fractional 
numbers? 


Sometimes you can reduce both of 
the fractions that are used as factors, 
as when you multiply $ and 3. Ob- 
serve the solution below. 


N=3Xa=3x4 
=2s3 Interchange 8 and 4 
=ix# Rewrite 
=3x1 Reduce 2 
= Multiply $x1 


You may be able to do the reducing 
without using pencil and paper. In 
any event, write only as many of the 
steps as you need to. For example, in 
’x#=n, you may be able to see that 


Since $=, would you expect 4x2 
to produce the same result as $x#2? 
Steps 5 and 6 are the same as steps 


86 


3xX2=2x3=% without doing any 
writing at all. You simply use the 
commutative property mentally. 


Oral Tell the reason for each step 
used in each solution in rows 1 and 2. 
See tint block, page 865 


1X2 = 5d 
_ 6X1 6X3X5 
=2xT 1X5 
61 
=o5XT =6Xx3x2 
=3><1 =6x3x1 
=3 =18 
4 1_14x5 5: 2_ 45x32 
2 25X14=3 53X65 =P 
_14x5 _ 45x32 
="4 X5 = Ss 
—14y,1 —45y/ 32 
=a XT Bees 
ewe —9y4 
Si) =a 


ll 
8) 
Ne 

Il 
Ww 
(o>) 


a b 
1 ad 4, eke 
3 — 
2 axg= Nn, 2x81 
1 
6 
3. Gen axe? 
3 9 
4. oxg-H4 ixi-HP 
vy) — 
5 BxP=n axie- 
6. 402-09 4x2=7 
1 
7 15 
7 9x8=n7 axetil 
2 
8. 31x24 lxgaP 
3 15 
9. 3x4i=in Bxig=n? 


Carefully study each problem by 
reading it several times. Decide upon 
the operation to use in solving each 
one. Then express each problem as 
an equation and solve it. Remember: 
The signs $ and . are not part of 
an equation: 


10. Mrs. Parker had 153 yards of 
drapery material. She used 63 yards 
for one pair of drapes and 52 yards 


for another pair. How much material 
did. she pa left? 


1p “ea hah ont 4 Tee egos at 


60¢ a dozen. How much change 
should she get from $5.00? 


2 Weak bore shatet the cost of 4 


pound of candy at 80¢ a pound. Find 
each boy’s share of the cost. 

eae had 102 yards of ribbon 
on a spool. She used 74 yards of 
ribbon for a costume. How many 
yards of ribbon should be left on 


-75=n 36 yd. : 
14. Judy bought 12 yards of ging- 
ham at $.64 a yard. How much did 
she spend for gingham? 
laxéd=n PT. 
15. Nancy bought 24 yards of per- 


cale and Sally bought 32 yards of 
percale. How many yards of material 
did the girls buy altogether? 

a= 5 


Pe Belty had i ‘yards of lace for 
a costume. She needed 12 yards. 
How much, lace did, Betty need to 
buy? 12-73=n 43 yd. 
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Finding the Product of Three Fractional Numbers 


You may remember that multipli- 
cation of whole numbers has a 
property called the associative prop- 
erty. This property makes it possible 
to regroup the factors without chang- 
ing the product. Thus (29x5) x2 
represents the same product as 29% 
(5x2). Do you suppose that the 
associative property also applies to 
the multiplication of fractional num- 
bers? See what happens when you 
solve 4x2x2=n by associating the 
factors in two different ways. 


($x3)x$=n = 2x($Xa)=n 
aegXqa0 aXBxa=0 
BxgXao0 3xaxgan 
(§x1)x?=n 3x(Xx1)=n 
gXxgan gXxgan 
aeg=n ey =n 
Pan f=n 
4x1l=n 

q=n 


The above solutions seem to indicate 
that the associative property of mul- 
tiplication applies also to the 
multiplication of fractional numbers. 


When finding the product of three 
fractional numbers, do the work 
without pencil and paper if possible. 
Suppose, for example, that you are 
solving the equation $x3xz=n. Do 


you suppose that you can find the 
numerator of the answer by asso- 
ciating the numerators and then 
multiplying them? Do you suppose 
that you can find the denominator 
of the answer by associating the 
denominators and multiplying them? 


Study the solution of $x#x#=n. 
Nn=3X3X¥ 


—_ 1x(2x3) 
= (2X3) X4 


— 1x(2x3) 
~ 4X(2X3) 


4 
=4x1 

ef’ 

4 


Rewrite as 1 fraction 
Associate factors 
Multiply 


Observe that you use steps similar 
to those taken in multiplying two 
fractional numbers. The only addi- 
tional steps are those of associating 
and commuting the numbers to be 
multiplied. These steps are necessary 
because the multiplication operation 
is a binary operation, You may re- 
member that a binary operation is 
one that can be done on only two 
numbers at a time. 


Choose any three fractional fac- 
tors. Regroup them in any way you 
wish. Do you obtain the same result: 
regardless of how you associate them? 


Why might you sometimes want to 
associate one pair of numbers rather 
than another when you are finding 


the product of three whole numbers? 
When you are finding the product of 
three fractional numbers? 


Oral Tell the reasons for the steps 

taken in solving these equations. 

See page 88, 
a 


QV AKT LG Sa72 
1 N=3XsxX~e N=3XqX§F 
— (2X4)x7 —1x(3x2 
= Boxe =(2X4)X3 
— (2X4)xX7 —1x(2x3) 
= BxaKe (4X2) x3 
=—8y 7 — 1x(2x3 
= sXis = Ros 
= me a 
=1x% =4<X1 
a are at 
> 15 ae 


Tell the steps you would take in 
solving each equation below. You 
may combine as many of the steps 
as you can. Solutions only. 


L 9 
a= b 
3 1 2 16 BO 3y,3 1 
2. ease — lh N=3X5Xa 
3.- 8x$G-1P n=8xdx2 


Written Solve for n. How would you 
associate the numerators and the 
denominators in solving each equa- 
tion below? 


B) b 3 
a —— 
Sy 12 24 1V-3vV1 80 

1 ex2X3=N axsxa=N 
2 20 

2 pee! T2X$X5= 1) 
128 

3. ToX$XS5N —-BXEXISN 
4 35 

4 n n 


a 35 
5. Exixi lft 8XaXe=N, 

7 22a J 
suf 4 Khare 
UB dxbxt=f bobo 

7 ixbacif  ixpati 

8. 3x3xd=h 2x3x72 7? 
10 bs 

9. 9xGx8=]E"  Bxax Gal? 
56 


Can you do this? Replace each dot 
with =, >, or <, whichever makes 
the statements true. Remember: > 
is read is greater than, and < is read 
as less than. 


a b 
1. §x763x3 0 14x32 63x14 
2 stessts 8+3 08+4 
8. g-883+4 | -FH-4 
4. 4x305x3 0 4x} 2x3 
5. 


Supply the names of operations to 


make each statement below true. 
Addition multiplication 
6, and. 
tative property. 
Division subtraction 
and 


commutative property. 


89 


maO= 


have the commu- | 


MO—HAQrPD AD 


PAGE 
do not have the. 


303 


You should be able to do the work 
on this page without any help. 


Part 1 Copy. Perform each opera- 
tion as indicated: by the operational 


sign. 


Part 2 Solve for n. 


a 
94723 
93) 8765 
32r40 
65) 93120 


89321 
46503 
70968 
3472 
+89000 
299264 
495210 
—189795 
305415 
39257 
x48 


1884336 


a 45% 
3034143= n° 


42h+308= 


b 
75r 444 


461) 35019 


659r 162 


729) 480573 


476534 
27474 
389543 
7640 
+937654 
1838845 
9876453 
—7563879 
2312574 
59328 
x758 
44970624 


Review and Practice 


Part 3 Express each problem as an 
equation. Solve for n. Write the 
answer for each problem. 


1. Jane and Judy made 23 dozen 
coconut cookies and 13 dozen 
brownies for the cooky sale. How 
many dozen cookies did they make 
in all? 2brig-n 4, doz. 


2. Ted’s mother made 33 dozen 
sugar cookies for the sale. If they 
were sold at 30¢ a dozen, how much 
money was received for all of them? 
°3° Rachel Baas pieces of ribbon. 
One was 124 in. long, one was 27% 
in. long, and one 183 in. long. How 
many yards | f ribbon did she have? 
Opayargelsa) 2608, 9870 Yniles ih 
6 hours. What was its average speed 
per hour? 2370:6=n 395 mph 


5. Mr. Rogers has $25 to spend 
for books that cost $2.98 each. How 
many books can he buy and how 


much of his money -will be left? 
25002298=n _ 8 books, $1.16 left 
6. Jerry has a board that is 53 


inches wide. He needs a 63-inch 
board for a birdhouse. By how much 
is his board too narrow? 63-54 =n 


.". 
‘S7."Laura bought 31 yards of 
broadcloth and Joanne bought 2% 
yards of broadcloth. How many more 
yards of material were bought by 
Laura than by Joanne? 34.23=n 


. yd. 


. 


n 


Checkup Time 


The numerals in (_) tell the pages where you can turn for help. 


Important Ideas 


1. The same properties govern the 
multiplication of whole numbers and 
of fractional numbers. (73, 75, 77, 88) 


2. To multiply two fractional num- 
bers, multiply the numbers named 
by their numerators and multiply 
the numbers named by their de- 
nominators. (82) 


3. Fractions may be reduced either 
before or after multiplication. (86) 


4. Three or more factors may be 
associated, or grouped, in any order 
before multiplying them. (88) 


Questions to Descuss 


See T91 fe 
1. How coul you. ust use repeated 


ae in solving the equation 
3x¢=n? (73) 


2. How could you use the commu- 
tative property of multiplication in 
solving the equation +x3=n? (75) 


3. How do you determine the op- 
eration when solving problems? (76) 


4, What are two different ways of 
solving 9x4¢=n? (77) 


5. What is the advantage of chang- 
ing a mixed fraction to an improper 
fraction before multiplying? (78) 


Written Practice 


Solve for n. 
al sae W) 
1. 2x$=r1,  ‘=2x$ 
Sey, 
2. 6x4%=P W=5x%, (74) 
52 
3 bx8=n 4x13=n° (75) 
4. 2x72.) r=4x22 (77) 
1STS 55 
5. 10}x15=rr n=10x63 (79) 
1 
6. axes 2xz=h — (80) 
7. 3x3=h ah @) 
AG 
8 41.344 AI0 “aOR x54 (85) 
L we 
9. 4x2x2=n t=3x2x! (88) 


Solve these problems. 


10. Bill had 5 bottles of ammonia 
in 42 oz. bottles. How much am- 
monia did he have? (77) 
5x45=n 23% OZsnt 

it; Mrs. Jones filled 152 boxes of 
holiday cookies. She had planned to 
put 2 pounds of cookies in each box. 
How many pounds of cookies had 
she actually made? (77 
nee Lees a 

12. 35 women Beer for 74 hours 


each at a bazaar. How many hours 
did they works eee (79) 
9x77=n 


91 


Part 1 Copy. Perform each opera- 
tion as indicated by the operational 


sign. 


a b 

198r321 1357r558 
1. 485)96351 586) 795760 
2 3927 49321 
257 27543 
4009 6912 
3710 89350 
+195 +90000 
12098 263126 
3. 9875003 $3542.00 
—2754934 —1756.75 
7120069 $1785. 25 
39560 41050 
x729 x 950 
2883940 38997500 


Part 2 Write the numeral of each 
statement below. After the numeral 
of each statement, write T if it is 
true and F if it is false. 


y 1. The numerator of 3 is 2. 
7 2. The denominator of 73 is 2. 


» 38. The numeral 33 is called an 
improper fraction. 


; 4. A mixed fraction represents the 
addition of a whole number and a 
fractional number. 


r 5. The answer for an addition is 
called the product. 


r .6. The word dividend should cause 
you to think of multiplication. 


92 


Self-Evaluation 


Part 3 Solve for n. 


2 4 3 Ob, 
i. *n=2x4, aS2Xe, 
, OT _ 182 
2. 3x25=Nn 6x2z=Nn 
9 
3. 3x9=n hSex72 
= oe 
A, eas be ae n 
10 
5. 2Xg_n ax7=N 
6. axé=n igh 
24 
7. bag h "ne 
8. 14x2=n n=13x3 
2 133 
9. n=23x8 n=33x4 
Ss a 
10. 23x2k=11 n= 13x23 
42. 4432 
11. 31x42=n0 n=72x64 


Part 4 Solve these problems. 


1. John figured that on the aver- 
age, each of the 25 pupils in his 
room had brought 754 pounds of old 
newspaper to school to sell. How 
many pounds of paper had been col- 

’ ? 
lectediby John SPT. 

2. A Scout leader formed patrols 
of 8 Scouts each. Enough boys had 
reported for scouting to permit form- 
ing 53 patrols. How many boys 


reported for scouting? 
55x8=n 44 boys 


Dividing a Fractional Number 


Bob wants strips of cork #; of an 
inch in width. How many strips can 
he cut from a piece of cork that has 
a width of +2 of an inch? 


Let n represent the number of 
strips he can cut. Then the problem 
can ne Means Ae into the equation 
nx7%;=12. From the number line you 
can see that 5x3%=73; so n=5. Bob 
can cut 5 strips of cork. 


You can also use division to find 
the answer to Bob’s problem, because 
division is the inverse operation of 
multiplication. 


Then nx 33;=23 becomes n={3+7%5 


We want the division of fractional © 


numbers to agree as much as possible 
with that of whole numbers. You 
know that 15+3=5 and that 1+1=1. 


15 15+3 
Then 4f+7=-1= 


2 AO Hh 113 14 15\16 
is ate) 5 18088 aA GAAGIG 


A procedure that is correct for 
denominators of 1 should also work 
for any fractions with like denomina- 
tors. Study the solution below. 


This division worked out very well 
because 15 is divisible by 3 and, 
also, 16 is divisible by 16. Such 
divisions always have a quotient 
which is a whole number. 


Oral Tell the steps you would take 
in solving for n. See column 1 and 
above. 


i axa ae 
2. x28 a822 
8. fixi-i8 n=Hes 
4. nxg-8 n=8 
5 axz=% A-3+3, 
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Practice in Dividing Fractional Numbers 


Al put 3% of a gallon of gasoline 
in the gasoline tank of a motor. The 
motor used ;% of a gallon of gasoline 
per mile. How many miles could Al 
go with the ;% of a gallon of gasoline? 


You are to find how many times 
7 1s contained in 3%; so you divide. 
The equation is 74+374=n. The solu- 
tion could be determined on a number 
line as shown below. 


StLe245 62 22 
lo 10 10 10 10 10 10 10 10 10 


How many times is the segment of 
length 3% contained in the segment 
of length 7? Is 75 exactly 4 of ;3? 
Is 7% contained in 7% exactly 44 
times? Check your answer by mul- 
tiplying 4% by 43. Does 44x 3=7%? 
Al can go 44 miles on the gasoline. 

You would probably solve the 
equation 74+7%=n by using numerals 
rather than a number line. Observe 
the solution below. 


9 
N=j0* 10 ‘ . 
Rewrite as one fraction 


9+ 2 

10+10=1 
Divide by 1 
Rename 9~+2 


You may remember that dividing 
any number by 1 leaves the number 
unchanged. That is why dividing the 
number (9+2) by 1 produces 9--2, or 
43. 


Oral Tell the reason for each step 


taken in solving each equation below. 
See column 1. 


a b 
— 5 0 et ee 
N=t6+%6 N= 19+ To 
_ 1547 _ 1143 
=Teris = T2+12 
=, 547 —i1+3 
ieee = T 
=15+7 =1]1+3 
il = Q2) 
=2; =33 


In the above solutions, which steps 
could you have taken without using 
pencil and paper? Answers will vary. 


Written Solve for n. 


laa f-38 
1 ly 
14, 8 l i” 15. 9 
e 1B" 15 5 ; te" Te 
4. S2+a2= “ted 
4 4 
5. NX5="5 Beten 
3 2_10 10 2 5 
6. US ae 33=N 
9 . 9 
7 nx?=22 2723 
19 
8. n=2-+4 =$-i 


Mixed Fractions in Division’ 


Mary had 12 cups of sugar. She 
needed $ of a cup of sugar for making 
each batch of cookies. How many 
batches of cookies could she make? 


You are to find how many times 2 
is contained in 12; so you divide. 
The equation is 12+2=n. 

A good way to begin the solution 
is to rename 12. Recall that 12= 
14+$=3+3=242=8. Then 12+2=n 
becomes 3+3=n. How many times 
is $ contained in 3? 


Mary could make 2% batches of 
cookies. Of course, she would prob- 
ably make 2 batches. Then how 
much sugar would be left? Reminder: 
3—($+8)+4=(2x2)+4. She would 
have 4 of a cup of sugar left. 


In solving 12+2=n, you may see 
directly that 3+2 produces the same 
result as 5+2. Why? 


Oral Tell the reason for each step 
taken in solving each equation below. 
Why might you omit the third and 
fourth steps shown? See above. 


a b 
n=24+2 n=3+2 
9 3 WE 2 
=44 Spas 
aos: —11+2 
—A+4 ip Ses 
=(9+3)+1 =(11+2)+1 
=3 =55 
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Using Two Mixed Fractions in Division 


Betty had 52 pounds of candy. She 
put it in jars that held 1? pounds 
each. How many jars did she fill? 


You are to think of 54 pounds as 
being separated into jars each con- 
taining 12 pounds and are to find 
the number of jars; so you divide. 
The equation is 54+1$=n. 


After renaming 54 as 22 and 13 as 
21 


7, the equation becomes 4+Z=n. 
Then n has a value of 3. Betty can 
fill 3 jars. 


Whenever you have two mixed 
fractions in division, you will save 
time if you first rename them as 
improper fractions as in A and B. 


If you complete the solution of A, 
you will divide 4 by 4 in the denom- 
inator to produce 1. Then you will 
divide 9 by 7 in the numerator to 
find that n=13. 


If you complete the solution in B, 
you will find that n has a value of 7+ 
or 18, or in reduced form, 13. 


96 


Oral Tell the steps you would take 
in solving each equation below. 
See column l. 


1 33+14=r° er 
2, Bste=rt n=33+14 
Written Solve for n in rows 1 

through 8. 

b 
1. °-22+13=n? 21213=nl7 
2. 21+11= nls 1$+12= nlg 
3. 12+12= nl og-1g-ni2 
4, 58+1h=n° 22211—n? 
5. 38+1}= ie 22-11=n° 
6. 52+14=n° 63+11= Be 
7. Shel a 21+13= ly 
8. 6he2b-r?7 Abe d= rs 


Can you do this? Make each of the 
following statements true by com- 
pleting it with <, >, or =. 


1 3x ($4+3)=(3x$)+(3x) 


Or la wu) bo 

& 

a 
— 
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5x (48+13) = 5x (43+13) 


Dividing a Whole Number by a Fractional Number 


June had 1 yard of ribbon to cut 
into pieces 4 of a yard long. How 
many pieces could she have cut? 


You are to find how many times 4 
is contained in 1. The diagram below 
shows one way of finding the answer. 


Using numerals is a faster way to 
proceed. The equation to solve is 
1+§=n. Perhaps you can see in the 


diagram that Thus 


1+%=6. 


6xg=8=1. 


There is also a direct approach to 
the solution by using division. You 
rename 1 as 8. Why is € a good 
name to choose? 


Observe the solution in abbreviated 
form in A. 


Suppose you were to divide 4 by 
y- You might be able to see that 
3x$=4; s04+4=8 In equation form 
in abbreviated solution is shown in B. 


=4+1_8.1_ 821 
3 n=4+5=$:2— 821 _ 


Now study the solutions in C and 
Dp: 


Why was the whole number 3 
renamed as $ in C? Why was the 
whole number 2 renamed as 3? in D? 
In D there is one more step than in 
C. What is the additional step? 


Oral Tell the steps you would take 
in solving for n. Quotients only. 


Og ese g 8 
1 (eens n=6+3 
Pa Ane Dp 
2 92$-n2 ot =2+8 
lS il... 
3. 6:§=n2 ae =7+2 


Written Solve for n in rows 1 
through 9. 


4 eae, ee 
5 422_\) To=% 
6. 8+2_\% WesGes 
(ie cen ia922 
8 ex a2t, n=5e§ 
9, 9:3_\7 =728 


\ 


iF rd | 


Using an Improper Fraction. in Division 


Ann bought 9 yards of material for 
drapes. She needs 21 yards for each 
of the drapes. How many drapes can 
she make? 


You are to think of 9 yards as 
separated into pieces 24 yd. long and 
are to find how many pieces there are; 
so you divide 9 by 21. What would be 
a reasonable answer? 


Observe the solution below. 


Rename 24 
=9+32 
=26..3 Rename 9 
_ 36+9 Rewrite 
hy Divide 
_(36+9)+1 
=4 


By renaming 27 as 2, you changed 
the problem into one of dividing 
a whole number by @ fractional 
number. 


Ann can make 4 drapes. Does the 
answer seem reasonable? 


98 


Oral Tell the steps to take in di- 


viding 7 by 34. In dividing 8 by 3¢. 
See column 1. 


Written Solve for n. 


y 


apa fF & BN 


_ yg 
5+1g=n 
2 
2 
6+2h=n9 
3 
6+13-n' 
12 
3+14=n3 
2 
7-+28= no 
it 
4+34=n95 
3 
4+ 1k= 5 
3 
3= 
12+34=n° 
45 
8+1g=n 


| 
— 
ol 
ll 
rm 2 
wo th 


4+18=nl! 
92 
3+14=n° 


P b 
aie 
n=10+24 
a 4 
n=12+33 
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saadin 
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‘4 
i 
BIO 


ll 
ee) 
|. 
eR 

ole 


= ie) 
ll 

Re 

+ 

ol 

Air 


13 
n=7+4¢ 
oh 
“4 
“Ra 6+2h 
13 
n=3+23 
aA 
l 
ni5+23 


Dividing Fractional Numbers by Whole Numbers 


Al worked a total of 9% hours in 
4 days. What was the average num- 
ber of hours he worked each day? 


About how many times is 4 con- 
tained in 94? The problem may be 
expressed by the equation 94+4=n. 
Do you suppose that you can solve 
it by renaming both 94 and 4 as 
fourths? 


Observe the solution below. 


—91.4—37.4_37.16 


Al worked an average of 2 335 hours 
each day. 


Oral Tell the steps you would take 


in dividing 242 by 2. See above. 
Written Solve for n. 
a 25 ye 6 
1, 43+2=n : n=33+2 
ol 
2.. 22+2=Nn 24122 
1,2 1 
3. 33+3=n24 =21+2 
1 1 
4. 62+4= i3 =51:3 
1 ] 
5. 77+5= ni =31+2 
1 1 
6. 73+5= ne =81+5 
5 lw 18 5 
@ 33+2=n N=53+5 


a 1 1M 
8. 92:3=n°5 ni33+3 
1 
9. 63+3=n-6 h2L72=5 


Another way When you multiplied 
numbers in the form of mixed frac- 
tions by whole numbers, you learned 
that you could multiply the fractional 
numbers and the whole numbers sep- 
arately and add the result. Thus 
2x 242 =2~x (2442) = (2x24) + (2x3) 
=48+2=48414=493. 


Do you suppose you could divide 
242 by 2, by dividing 24 by 2 and 
2 by 2 and adding the results? 


Observe the division below. 


242+2=(24+44)+2 
= (24+ ort (+2) 


= 1242 

=12+4 or 123 
This method will always work well 
if you rename the whole number part 
of the mixed fraction so that it is 
directly divisible by the whole num- 
ber divisor. For example in 93+4=n, 
rename 94 as 83. 


Solve each equation for n. 


‘ior: 
ae 
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a 1 
1. 481+4= a 


2. 1253+ 
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Dividing Fractional Numbers with Different Denominators 


eapyose that you are es find how 
many 3’s are contained in 2. One way 
to find the answer is to worl: with a 
number line as shown above. The 
nunaier tee shows that #=;% and 
that 4=7. It also shows that 2 
segments length 4 plus 1 segment 


of length +4 are conisinedl in 1 seg- 
ment of length 3, 

Look again at length 35. Does 5 
equal + of 4? Does 4-49 Then 


length 5 is } of 4. 


Do you see that 2 lengths of 3 
plus 1 length that is $ of 3 are con- 
tained in length =? 


aL, ? 


3 
4° 


Does 24x4 


Look at the number line again. Its 
scale is twelfths. The denominators 
of 2 and 4 are 4 and 8. Does 12=4x3? 
Do you suppose that you could al- 
ways determine the scale of the 
solution on the number line by mul- 
tiplying the numbers named by 
the denominators of the fractions? 
Choose another division, for example 


100 


$+4. Draw a number line to convince 
yourself that the scale of the number 
line will be sixths. eel the number 
line to solve for n in $ 


You can always use a number line 
to solve such equations as #+3=n. 
Although this method works, it is 
long and tedious. Fortunately there 
is a direct method in which you use 
equations. In this method you will 
use these two facts. 


a. 1 is the identity number for 
multiplication of fractional numbers. 
Thus #x1=2 


b. 1 can be written in many dif- 
ferent oe as a fraction. Thus 


See what 
solve n=#+% directly 
5.1. 
Nn=4-3 
—_ sed 
~4+3 


You cannot continue, because the 
denominator of this fraction is not 
1. One way out of the difficulty is to 


make the denominator equal to 1 by 
the following method: 


3 


=+4 
=($x1)+ (1x3) 
= ($X3)+ (4X4) 
_ 3X3. 4X1 
~ 22 = 12 


—(3X3)+4Xx1) 


Renaming 1 as 3 in (2x1) and as 
# in (1x4) produced fractions with 
the denominator 12. Does 12+12=1? 


Now compare n=#+3% with n= 
8x3, What do you observe? Is the 
operational sign different in the two 
equations? Does multiplying ? by 3 
produce the same result as dividing 
3 by 3? 

4 1 


Do you suppose that you can solve 
any division equation by using mul- 
tiplication? Try Seo ee 


equation, for example n=?+#. If you. 


can use multiplication, n=3+# should 
become n=# x4. Test the method as 
shown eee 


4xi —) + i 


aan: (5X3) 


As you can see, n=$+# becomes 


n= x4. The method works! 


Oral Discuss each see in the solu- 
tion of n=2+4 and n=2+3. Then tell 
the reason for the steps you would 
take in solving the equations below, 
using the multiplication method. See 


page 100 and column 1, this page. 


L. 3ed=0P B+) 
2. $=" n2se3 
8. Heder? 8+ 
4, 2420 Wut 
5. §s4=f aided 
6 a 1 Wou.s 
7 2-4 Hig. 


Written Solve for n in rows 1 
through 7 after rewriting the frac- 
tions with a common denominator. 
Use the multiplication method as a 
check. Then solve for n in rows 8 
through 14. See above. Quotients 
only. b 


8. 


7. 
ol 
1 8 
a a) 
— 

Bye 4 ~ 
ai 
ale 


(iene 
9. o7ig=N 


10. 2-4-1 a 
1 1% te 
li. g+}-n2 3.3 fe 
Ll ea 
12. $4214 fated ¢ 
13. gegen 7 ae PAGE 
7 3 : 
14. 3+4=fi0 3.1 / 


Study the work on the board. Do 
you see that $ was chosen as a name 
for 1 as the first step in solving 
the equation n=1+4? In solving the 
equation nx$=1, you found a multi- 
plier which gave a product of 1. Do 
you suppose that it is possible to find 
a multiplier for other fractional num- 
bers to make a product of 1? Study 
the example below. 


nx3=1 means n=1+2 


w= | 8 28. 2. BES 
n=1+3=3+3=333 


=2}2-8+204 
Use as a multiplier. Does 3x2=1? 


Try the above procedure in solving 
other equations in which n, when 
multiplied by any number you choose, 
except 0, equals 1. For example, take 
nxz=l1, nx#=1, nx?=1, nx#=1, 
and nx$=1. Convince yourself that 
you can find a multiplier for any 
fractional number to make a product 
of 1. Do you see that in the above 
examples, the whole number 2 was 
expressed as 2? 


Two fractional numbers whose 
product is 1 are called reciprocals. 
We say that 2 is the reciprocal of 
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Fractional Numbers with a Product of 1 


3 and that $ is the reciprocal of 3. All 
fractional numbers, except numbers 
like 2, $, 3 and so on, have reciprocals. 
Therefore, for any fractional number 
other than 0, you simply multiply 
a number by its reciprocal to ob- 
tain 1. 


Oral Tell the steps to take in 
solving for n. Quotients only. 
a a g Ob 
1. nxg=l nx3=1 
2, Ax8=1 Axel 
4 ] 
3. 1x2=1 nx3=1 
6 2 
4, nx=1 Axg=1 


Tell the reciprocal for each of the 
following numbers. 


a b c d 

pm 22 34 ol 5 
7 2) 4 3 2 6&5 

. 3l z3 yt 233 

” 3 7 7 ° F0 39 

z2 92 43 8 9 

7. 27 29 8 73 5 NN 
Written Solve for n in rows 1 


through 4 above. Then write the re- 
ciprocal of each number in rows 5, 
6, and 7. 


Using Reciprocals in Division 


Suppose you are to solve for nin Oral Tell which number is the 
the equation n=2+%. You may recall _ divisor in each equation below. Tell 
that n=2+3 may be solved as n= __its reciprocal. ; 
2x3. This is possible because 3 is the 


reciprocal of the divisor § and divid- (ee a A 6 4 ee he 
ing by a fractional number is the 376 t ae rae 
same as multiplying by its reciprocal, 2 38 _% 10 2 1.14 
The solution below will help you see — soa 
why. 3. ald, 16 n=8& 16 
n=$+§ 4. 9-114 3 b=? 2 
Inverse nx$=2 5 7.5% _" ee 14 3 
Identity number, 1 nx2=2x1 i} = 5 ) ; Ss a 
Use 2 and its nx$=2x (x2) 49 _ ee 4 
i ] 
reciprocal for 1 7 3 Ss: =-n§ 29 iy 428 15 
Associative property nx?=(2x3) x2 8. Sef< ts 21 ob a 15 
In the final step above, what is the Waiiten! Gclve far as de Toe 


multiplier of = on the left? Is it n? 
Is (2%) the multiplier of 2 on the 
right? Since the two sides of the equa- 9. Betty had 2 of a pound of 
tion must be equal, the two mul- candy. She put it into bags with 2 
tipliers n and (2x$) must be equal. ounces (4 of a pound) in each bag. 


through 8. Solve the problems. 


n=3X$ 6 bags 4 
10. Mary had a piece of material 


Compare this result with the orig- 30 inches (8 of a yard) wide. She M P 
inal equation. Do you see that cut it into strips each 2 of a yard : x 
n=3+3 and n=3x3? wide. How many strips did she have? — ¢ 

25=n sf strips ae 

See if you can use the steps sug- of An indoor track had a total A 


gested above to discover why n=$+4 _ length of 2 of a mile. It was marked 
may be solved as n={x#. Be ready off in sections each #5 of a mile PAGE. 
to give the reason for each step that long. Into how many sections was the a 

3; 6 3 1 - 305 
you use. track divided? 510" 6 sections faa 
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Practice in Dividing Fractional Numbers 


You should be able to solve each 
equation on this page without further 
help. First determine which of the 
two numbers in each equation is the 
divisor. Then find its reciprocal. 
After taking these two steps, you 
solve for n by using the multiplica- 


tion method. Quotients only. 


Oral Tell the steps to take in 
solving for n. 


1 € 

1. d+2=12 3-1-n!9 
2 7 

2. 41s 8:2-n lpg 
1 

3. 2-h-1¢ AUps2 
2 

4. 221-183 has 
1 14 

5. 3238-04 nis+8 
3 1 

6. §=$=119 nek’ 
1 l 

it. 3.513 nss2 
1 1 

8. §+8=19 n=4-2 
2 14 

9. §+2=n7 n=3+2 
2 1 

10. §:3=n7 naw2 
ll 1 

11. 2+1=n16 n= 2323 
6 134 

12, 2+2=A10 rose 


Written Solve for n in rows l 


through 12 above. 
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Another way Suppose you wished 
to use a fraction to represent 3+. 
You would write a com- 
plex fraction as shown at 
the right. The division 
sign has been replaced by 
a heavy fraction line. You 
can use complex fractions 
in solving such questions as 3+. 


w|rofs|w 


Division of fractional numbers by 
means of complex fractions is based 
upon two principles. 


a. It is always possible to change 
the denominator to 1 by using its 
reciprocal. 


b. A fractional number is not 
changed by multiplying both num- 
bers (named by the numerator and 
denominator) by the same number. 


See how these principles apply in 
the solution below. 


nas ae 
é Think: $ is the 
reciprocal of 4. 
naaX? 
2x3 ' Tell the purpose 
of this step. 
3y3 
n=aX or N=3x3 
n=2 or 13 


Use complex fractions in solving 
the equations in column 1. 


Solving Problems 


You determine the operations to 
be used in solving problems with 
fractional numbers in a way similar 
to that you have used for whole 
numbers. Reminders: 


a. When you have to find the sum 
or total of two or more different 
numbers, you add. 


b. When you have to find the sum 
or total of two or more equal num- 
bers, you may either add or multiply. 


c. When you have to find the dif- 
ference between two numbers, you 
subtract. 


d. When you have to find how 
many times one number is contained 
in another, you divide. 


Write the equation for each prob- 
lem below. Be ready to tell why you 
- decided upon the equation you wrote. 


1. Bob wrapped a package that 
held 4 boxes of candy. Each box held 
103 ounces of candy. What was the 


weight of the candy in the package? 
103x4=n 42 ounces ge 
- Nancy played her violin for 2 


hour on Friday, 14 hours on Satur- 
day, and 2 hour on Sunday. On the 
average, how much time did she 


spend in practice on each day? 
GH +3=n SE hr. 
- Sally took the last piece of rib- 


bon from a spool that held 103 yards 


of ribbon. Her piece of ribbon had a 
length of 18 yards. How many yards 
of ribbon had others taken from the 
spool? 191-12=n 8% yd. 

4, Doris took a piece of crepe 
paper that was 12 feet wide and cut 
it into 6 strips of equal width. What 
was the width in inches of each strip? 
(13x12)+6=n 34 in, . 

5. Bob practices shooting baskets 
for $ hour a day on every day of the 
week except Sunday. How many 


hours does he practice each week? 
=n 3 hr. 


6. Betty picked 43 pails of berries. 
Kach pail held 2 of a quart of berries. 
How many quarts of berries did she 
pick altogether? 45x3=n 38 at. 


7. The Carlsons have a floor that 
is 123 feet wide. Mr. Carlson plans 
to lay rows of tile on the floor. If 
each tile is 9 inches wide (2 ft.), how 
many rows of tile must he lay? 
23=n 17 rows 


134 hn needed a board 362 inches 
long. He had a piece that was 334 
inches long. How much too short was 
the piece that he had? 

36h-3 =n 28 in. 

Oral Explain why you decided upon 
the equation you wrote for each of 
the problems. See column 1. 


Written Solve each equation you - 
wrote for problems 1 through 8. 
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Mary had an apron pattern that 
required 14 yards of material. She 
had a 33-yard piece of material. How 
many aprons could Mary make and 
how much material would be left? 


Would Mary be able to make more 
than 2 aprons? More than 3 aprons? 
How did you decide? 


The equation for the problem is 
4+14=n. How would you express 
34 and 1% as improper fractions? 


Think of the equation as $+g=N. 
Study the solution. 
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Mary could make 3 aprons. She 
would have + of a 14-yard length of 
material left. 


Observe that 4x14=3x=#%s= 
1x1=4. Therefore the remainder 
would be 4 of a yard in length. 


Oral Express each dividend and 
divisor as an improper fraction. 


a b 
1. 44+275=N n=22+135 
21:21", ei iy 


oo eee 


Using Mixed Fractions in Division 


a b 
3. 1$+19=n n=34+14 
3:4- ,1 2-38 ‘ 
4 ee n=5s+ roy 
-J= 2-16.20 
5, 4 43 Cem 
De oe 
-L- aba 
fete ana for n in rows l 


through 5 above. Then solve for n in 
rows 6 through 20. 


4 
154+13= 15 


a 


16 
362+28= N17 
l 
10. 214+31=No 
l 
ll. 18+3=f16 2h.3 


12. 13+ 3=n3 


s @ 
ee thes 


14. 34+2= 3, N=25+5 
15. 232¢-0°7 = HL 2g 8 
16. 19 =A9, 08 78.3 
17, Weli-nd = ne2ge 1 


n 
18. 1g+1)= N15 fils 12 
19. 32=14=n7 
1 
20. 24+15= 13 oo 4h 


Using a Divisor Larger than the Dividend 


Bob added 2 of a quart of oil to 
23 gallons of gasoline in the tank 
of his motor. At this rate what frac- 
tional part of a quart of oil should 
he add to each gallon of gasoline? 


You are to think of # aS separated 
into 23 parts of equal size; so you 
divide. The equation is g+2h =n. 


Think of 23 as 3- Then the equa- 
tion is 3+$=n. A solution follows. 


3.91 
mee ratte) 
=47°5 

3.2 
wer eat 3 

OU ernie ap Ra ea 
“4x5 OF 5X4 Or =x4 
28b 
ent 


Bob needs 53; of a quart of oil for 
each gallon of gasoline. 


In problems such as that above, 
the divisor is a number greater than 
the dividend. As you can see from 
the above solution, you use the same 
steps as those used in dividing any 
fractional numbers. 


Oral Tell the steps to take in soly- 
ing for n. Quotients only. 


Written Copy. Solve for n. 


1, 


9. 
10. 


2 
3 
4 
5. 
6 
7 
8 


25 

72+42, = 149 
2 
8§+2 = 3 
ll 
5§+21= for 


A quick review 


1. 


2 
3 
4 
5. 
6 
7 
8 
9 


vi 
(N+33)-33=7 


42 
(272+181)_n=4 
9 
N=(3X23)+ (2x1) 


8 
(+a) +N=15 


RADARS OR ne 
oh 
NO 


“iil 
feoe 
{piu 
peoke2t 
M6822 
F =64..31 


— 
No) 
| Paes 
N 
ae 
o1 
Ol- 


5 
(N—5)+ (2343) =52 


2 
(10x 123) + (10123) = n 
10 
(nx 153)+153=10 


27 
( tier 
1 


30 


Ae 142x1)—~ (2x2) 
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Solve each equation without any 
help. Check each multiplication by 
interchanging the factors and multi- 
plying again. Check each division by 
using methods other than those used 
in your first computation. 


Written Solve for n. Check. 


1. 33x7,=N n=92x63 


2 

3 

4 

5. 88x45—ns2 n=92x63 
6 

z 

8 

9 


10, 254+52=f 1 =635+95 
11. 728+88=n" nzb8E+33 
12. 754--53=n*° n=63¢+8§ 


Express each problem as an equa- 
tion. To illustrate, problem 13 is 
expressed as N= 100— (423x135). Solve 
for n. Reminder: The signs $ and . 
are used in the final answer but not 
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Solving Equations 


in the equation. Try to solve each 
problem without any help. 


13. Mrs. Hamilton bought 43 
pounds of peaches at 134¢ a pound. 
How much change did she receive 
from $1.007100-(42x135)=n 374 


14. Mrs. Reynolds bought 14 pounds 
of green beans at 20¢ a pound, and 
24, pounds of onions at 8¢ a pound. 
How much change did she receive 


from #890} .odxey) =n $4.55 
15. Mrs. Hanks bought 2 pound of 
seedless grapes at 24¢ a pound, and 
10 pounds of new red potatoes at 
9-2¢ a pound. How much change did 
she receive from $2.00 -, 936 
16. Mrs. Zorn ought 5s yards of 
material at 98¢ a yard, 34 yards of 
trimming at 59¢ a yard, a pattern 
for $1.25, and 6 buttons at 42¢ 
apiece. How much change did she 
receive from $20.00? 2000 ((55x98)+ 
(34x59 )+125+(42x6)] =n $8.92 
Can you do this? Replace each ° 
with an operational sign to make 
each statement true. 


1. 38°(6°3)=20 
2, (34014) ° 5$=73 
3. 10=(8% « 33) °5 
4. 34=(63 043) 01 
5 


x 
100=(3 © 25) ° 25 


0 
Solving Problems 
eed Troblems 


Read each of these problems more 
than once. Decide what you might 
do with the measures in the problem 
to help you answer the question. Use 
your decision in helping you decide 
upon an equation for each problem. 


Write the equation to use in soly- 
ing each problem. Be ready to tell 
why you decided upon it. 


1. Nancy has 3 quarts of ice cream. 
How many guests can she serve if 
each serving is 4 of a quart? Sie 


pis ‘How marty {Sbishel baskets can 
be filled from 22 bushels of apples? 
03). hein 

“432 Ann ha, 3 ofa yard of ribbon to 
ise in making 2 bows. What fraction 
if a yard can she use for each? 

s2=n eS yd. 

’ 4. Mary~paid $.90 for a 13-pound 
ox of candy. What was the price 
‘r pound? 90:14=n 604 


5. Judy uses of a yard of ribbon 
) make a badge. She has 2¢ yards 


a, 


of ribbon. How many badges can she 


make? ahst=n n=135 13 badges 


6. Bob cut 4 pieces each # of a 
foot long from a 6-foot board. How 
much of the board was left? 

6- Cap 3 ft. 

7. Janet grew 13 inches in 8 
months. What was the average 
growth per month? 15¢8=n 


8. Joe walked 43 miles in 12 hours. 
at was his average speed per hour? 
- Bob and ‘his father drove 27 
miles in ? of an hour. What was their 
average rate per hour? 2723=n 
36 mph q 


Oral Tell why you decided upon 
each equation you wrote. 


Written Solve each of your equa- 
tions for n. Read the problems again 
to see whether your answers are 
reasonable. If so, write your answers. 
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Te in. 


Part 1 Perform the operation indi- 
cated by the operational sign. 


a b 
9 2010r4 
1. 35)7140 46) 92464 
020r5 29r6l 
2. 82)83645 135) 3976 
125r278 12711627 
3. 391) 49153 718) 913205 


Part 2 Perform the operation indi- 
cated by each operational sign. 


a b c 
1. 478653 931289 $7603.58 
243798 693152 5821.93 
312587 974212 3440.16 
+469358 +865301 +2168.72 
1504396 3463954 $19034. af 
2. 506843 940609 $9004.00 
_937921 —317909 —3975.63 
268922 622700 - $5028. 37 
3. 300750 425720 $3695.42 
«75 x87 256 
95556250 37037040 $946021. 02 
Part 3 Solve for n. 
a pl 1 b 
87 16 
1. (34482 m=92+63 
19% 10g 
2. 33472=n » n=75+26 
3 gi aR m0 781-33 
{S19 Sr" yw 78-4 
(a  & 1 
4. 24-15=™% n=73—3% 
ad . 
5. §xXz=™ n =2x15 
—_ 2 
6. ixlg= n=52x3% 


1. 


2. 


3. 


4. 


5. 


a a 


Review and Practice 


Part 4 Solve for n. 


_- a _ 
So a, Mater Te 
"oe -. OF a 
93+3= =5+3 
3h 23 
42-14=n* =53+24 

l 5 
Se fi 
12+33=115 n=53+3 


a b c 
24k 593 3483 
142 272 2964 
+208. +8375, +10175 
S954 11055 T4759 
198 358 7012 
263 244 54} 
+558, +763 +1593, 
seid: 13754 be 
937%. 8174 5063; 
—116; —4593 —2952 7 
~1215 Fa oan 21076 
no72. 7308; = 91232 
_3988 —475% 7302 
224-——"pae 9 — 16152 
S35 80 96 
118}. 3783 5634 
x28) x39 x27 
3316, 4768 rea 
735 620 925 
434 «913 «503 
31752 56885 467125 


Checkup Time 


The numerals in ( ) tell the pages where you can turn for help. 


Important Ideas 


1. You divide fractional numbers 
as you divide whole numbers. (93) 


2. When the denominators of the 
divisor and dividend are the same, 
the denominator of the quotient will 
always be 1. (94) 


3. In the common denominator 
method, divide the numbers named 
by the denominators, then divide 
those named by the numerators. (94) 


4, Multiplying both the divisor 
and the dividend by any number 
other than 0 leaves the quotient un- 
changed. (102) 


5. In the multiplication method of 
dividing fractions, rewrite the equa- 
tion, using the reciprocal of the 
divisor. Then multiply. (103) 


Words to Know 
1. Reciprocal (102) 
2. Complex fractions (104) 
Questions to Discuss 
1. How can you express a whole 
tumber in fractional form? (93) 


2. What is the first step in divid- 
ag numbers expressed as mixed 
ractions? (95, 99) 


3. How should you express the 
number written as the mixed fraction 
13 or the whole number 2 before you 
divide either one by 3? (95, 97) 


4. How do you divide 2 fractional 
numbers having unlike denominators 
when you do not wish to change the 
denominators to like denominators? 
(102-103) 


Written Practice 


Solve each equation for n. 


a b 
Enger Seg Gs 
2 nes Aus Gy) 
3 28-$-n%4 Re ise (95) 

ot 
4. 9:3$-n“I5n—78.28 (96) 
5. 821-732 nh Rg (97) 
6 1osigen TP eLer= A 25 (98) 
7 i ee 1523-n94 (99) 
8 tied #+2=n* (100) 
% n=+e nes (104) 
10. 42+21= Pos 73+24=n 305 (106) 
1 iw =58:92 (107) 


Part 1 Copy. Solve for n. 


2 @ b, 
1 W-2:6 g.2=n 
1 
oa 
2, 63+3='P5 4-2-1 
1 3 
7 a 
4, P335)--64 9631-191 
41 . 
5. 1=92+65 14+53= 11136 


Part 2 Decide whether each of the 
following statements is true or false. 
Write T if the statement is true. 
Write F if the statement is false. 
Reminder: ~ means is not equal to, > 
means is greater than, and < means 
is less than. 


rl. 5x$-B8 s 


T 2. 3x2s=33 

F 8. (244+23)+3~(23+3)+ (2243) 
T 4. (735+32)>2 

T 5. g+io>s 

F 6. (+34: 4103 

TT. 37q+ 1919167397 75 

F 8 (125+23)+3=@7xp+1 

T 9. 73+9=8X2 

T10. (253+33) >8 
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Self-Evaluation 


Part 3 Express each problem as an 
equation. Solve for n. Write each 
answer. 


1. Marilyn weighs 91 pounds. Her 
friend weighs 793 pounds. How much 
heavier is Marily than her friend? 
age =n 14 1b. ; 

A ‘new road will cut 175 miles 
off the present 123% miles of driving 
distance between two cities. How 
long will the new ra distance be? 

= mi. 


122-14=n 1 
3°7Tdm earned $1.26 in 23 hours. 


How much did he earn per hour? 
126:23=n 54¢ : 
4. Jane cut 103 yards of ribbon 


into 3 ribbons of equal length. What 
was the lengthiof each piece? 
105z3=n 39 yd. 

5. Betty practiced her piano lesson 
for 14 hr. on Friday, 3 hr. on Satur- 
day, and 3 hr. on Sunday. How long 

. ee - 
ei Shepractics gn all? 

%.°The girls “made 120 cookies. 
How many boxes of 1g dozen each 
can they fill? (120+12)* lq=n 

8 boxes 

7. The boys hiked 53 miles in 12 
hours. ig far did. they walk per 
hour? 5z+lq=n mph ° 


g. At 4¢ a square inch, how much 
ill 96 square inches of leather cost? 
oa Cl 


9. Frances used $ of a pound of 
butter in making 25 pounds of candy. 
At this rate, how much butter was 
used_in each pound of candy? 


3 
r2o=n TO lb. 


Using Numbers with Units of Measure 


The boy in A is using a stick as 
his unit of measure. The length of 
the stick is contained in the length 
of the spear 4 times. The girl in B 
is using an inch as her unit of 
measure. The length of the inch is 
2ontained in the length of the board 
L1 times. Is the gourd the unit of 
neasure in C? What is the unit of 
neasure in D? Which number was 
»btained as the result of the measur- 
ng in A? In B? 


Measurements such as those in A 
hrough D are made by comparing a 
init of measure and an object to 
letermine how many times the unit 
3 contained in the object. Meas- 
irements of this kind are called 
lirect measurements. 


Whenever you measure something, 
‘ou obtain a number. This number 


may be a whole number or a frac- 
tional number and is called a measure. 
A measurement consists of a number 
(the measure) together with a unit 
of measure, as shown in the following 
table. 


Measuring sticks 


Inches 
Gourds 
Cups 


Oral 


1. What other examples of direct 
measurement can you give? 


2. Which number and which unit 
of measure would you use to express 
the length of your room after meas- 
uring it? 
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Changes in air pressure cause the 
needle of a barometer to move. This 


movement is brought about by a 


chain, levers, and springs. A barom- 
‘eter is read by referring to the 
number to which the needle points. 


Measurements in which you can- 
not apply the measuring instrument 
directly to the thing being measured 
are called indirect measurements. 
You are using indirect measurements 
when you measure time, tempera- 
ture, speed, and distances that are 
too great to be measured directly. 
Perhaps you can think of other in- 
direct measurements. 


You always obtain a number as 
the result of indirect measurement. 
This number is usually obtained by 
reading the scale of a measuring 
instrument. You express the result 
of the measurement by using a nu- 
meral and also the unit of measure. 


Oral Read the scale of each in- 
strument below. 
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Making Indirect Measurements 


Tell whether you would use direct 
or indirect measurement to measure 
each of the following and why. 

3. The amount of water in a can 

direct 


. The weight of a box of cheese 
indirect 


4 
5. The e weight of a boy 

6. The amount of rainfall in a day 
7 

8 


direct 
. The speed of a satellite 
indirect 
. The distance to the moon 
indirect 
Written Make two columns on your 


paper. Head one Dv¢rect Measure- 
ment and the other Indirect Meas- 
urement. In the appropriate column, 
write the name of each instrument 
below. 


a b 

1. clock barometer 
indirect indirect 

2. yardstick pint 
direct direct 

3. tape measure spring scale 
direct . indirect 

4, speedometer battery tester 
indirect indirect 

5. gallon thermometer 
direct indirect 


Something to do Try to find out 
what is measured with each of the 
following instruments. 


a b 


1. voltmeter altimeter 
electricity altitude 
2. light meter ammeter 


light electricity 


Approximation in Measurement 


Betty is using a ruler with a scale 
graduated, or marked, in sixteenths 
of an inch. Look at the line segment 
that she is measuring. Its length 
falls between 15% and 1;%; on the scale, 
but is closer to 14% than to 158. Thus 
the length of the segment may be 
expressed as 1;% in. The possible 
error is 4 the unit of measure used. 
Since the measure used is 7 inch, 
the possible error is $x7g or a in. 
in either direction. The measure- 
ment, if carefully made, is said to 
be accurate to the nearest sixteenth 
of an inch. 


Now try an experiment. Begin 
with a line segment AB. 


A B 


Find the length of AB to the 
nearest inch, half inch, quarter inch, 
and eighth inch. 


In no case will the endpoints of 
AB match the scale of your ruler 
exactly. Thus there is always an 


error of measurement. The error of 
measurement is the difference be- 
tween the actual length of AB and 
the length you recorded. Do you see 
that the error of measurement is 
reduced by using measures graduated 
to smaller and smaller units? 


Oral 


1. How exactly could you express 
temperature using a thermometer 
with a scale graduated in degrees? 


Possible error of 5 degree. 
2. How exactly could you express 


weight using a weighing scale grad- 
uated in quarter pounds? 
Possible error of 2 oz. (g 1b). 
Written Express the length of each 
line segment below to the nearest 
inch, half inch, quarter inch, and 
eighth inch. 

1. 2in Tae ea age. 

A 


De 2in.: opin: agin; Bin. 
C D 


So. ein odin. ; Orin. ; opin. 
E F 
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Such early measures of length as 
the cubit, span, and digit had the 
advantage of being available at all 
times. However, they were different 
for different people. The inch is far 
superior to these early measures. Can 
you explain why? 


The length of an inch is defined 
by law in terms of a unit called the 
meter. The meter is a standard unit 
of linear measure in a system of 
measures called the metric system. 
All of our units of linear measure 
are related to the meter. Our yard 
is 389° of a meter, our foot is 3 
of a yard, and our inch is 75 of a 
foot. 


Suppose you wanted to discover 
the numerical relationship between 
feet and inches. You might try this 
experiment. Cut a strip of cardboard 
1 foot long and another strip 1 inch 
long. Use both strips to make the 
same measurements. 


You will find that 12 inches are 
equal in measure to 1 foot. Thus 12 
inches=1 foot. Observe the use of 
= for equal in measure. How many 


inches are equal in measure to 2 
feet? To 8 feet? To 4 feet? 


In each case 12 times the number 
of foot units is equal in measure to 
the number of inch units. Why? 
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Measures of Length 


Suppose you let F represent the 
number of foot units and J represent 
the number of inch units. Then you 
can express your discovery like this: 
12xF=I. In abbreviated form you 
are saying that 12 times the number 
of feet is equal in measure to the 
number of inches. Such statements as 
12xF=TI are called formulas. A for- 
mula states a general fact or rule 
in the language of mathematics. 


From the formula 12xF=I, you 
can develop a formula to help you 
express in inches a measurement 
made in feet. You know that 12xF=I 
can be rewritten as F’x12=TI, be- 
cause multiplication is commutative. 


Study the steps taken in express- 
ing 8x4=12 as 38=42 and Fx12=I1 
as F=;5. The steps are identical. 


3x4=12 Fx12=I 
3=12+4 F=[+12 
3=42 F=75 


The formula F'=3'5 means that the 
number of feet is equal in measure 
to the number of inches divided 
by 12. 


See whether you can develop a 
formula which relates yards to feet. 


Observe how you can use formulas 
to help you express relationships be- 
tween measures. Suppose, for ex- 


ample, that you wanted to express 
13 feet as inches. You know that 12 
times the number of feet equals the 
number of inches, or 12xF=J. Then 
proceed as below. 


12xF=I 
12x13=TJ 
156=I 


Since J=156, a length of 18 feet 
is equal in measure to 156 inches. 


_Observe how to use the formula 
F=75 in helping you express 79 
inches as feet. 


A length of 79 inches is equal in 
measure to 675 ft. or to 6 feet 
7 inches. 


Now study the relationships be- 
;ween linear measures expressed in 
‘he following table of equivalences. 
dow many of the relationships do 
rou already know? 


Oral Use sentences to tell the mean- 
ing of each formula below. See page 
116 and column 1. ; 

a 


i 26x y 7 Y=1+36 


2. 164xR=F R=F+164 


3. 5280xM=F M-=F-+5280 


Tell the formula or formulas you 
would use in finding a numeral to. 
use in making each statement true. 

Ae 1A rin, Seas 

5. 18 t= ya, Fay 


6. 8 ft 3in= in, (12xF)4361 


Written Copy. Write a numeral in 
each blank that makes the statement 
true. 


B tha in 

59 ft= De ie cin 
9 ft. 3 ina on, 

6 yd. 2 ft.=__ft. 


344 
9 yd. 1 ft. 8 in.=__in. 
2240, 


2550 
850 yd. =—ft 


382 1152 

7e (ds === yds tt: 

10560 31680 
mi.=__yd. = 


3 
15,840 ft.=__m 


7 mi.= 


er gee SN oe Be aoe eh 


— 
= 
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The pint, quart, gallon, peck, and 
bushel are some examples of measures 
used in making direct measurements. 
You can use such measures to de- 
termine how many times the unit 
of measure is contained in the quan- 
tity being measured. 


Suppose you used a pint and then 
a quart to measure the same liquid. 
You could keep a record of your data 
as follows. 


Number of quart units | 2 23 
Number of pint units 2u 6 


From your table you might develop 
the formulas: 2xQ=P, which is read 
two times the number of quarts equals 
the number of pints, and Q=§, which 
is read the number of quarts equals 
the number of pints divided by 2. How 
might you develop formulas to show 
the relationship between cups and 
pints? Between quarts and gallons? 


The following relationships among 
the units of liquid measure are given 
below for review. 


16 fluid ounces (fl. oz.)=1 pint (pt.) « 
2 cups (c.)=1 pt. V 
2 pt.=1 quart (qt.) 
4 qt.=1 gallon (gal.) 
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Liquid and Dry Measure 


Below is a table showing the relation- 
ships between the common units of 
dry measure. 


2 pints (pt.)=1 quart (qt.) 
8 qt.=1 peck (pk.) 
4 pk.=1 bushel (bu.) 


In the United States the dry quart 
is a slightly larger measure than the 
liquid quart. 


Oral Read each formula below. For 
1 a say: “Two times the number of 
pints is equal in measure to the 
number of cups.”’ Observe the use of 
C for cup, P for pint, Q for quart, 
and G for gallon. See column 1. 


eo Yeisti, oh b 
1 2xP=Cy~ ¢-P 
2. 4xGQ° Rn 
3. 2xQ= Poni Et) 1 


Written Use a formula to help you 
complete each statement below. 


1. 5 sal oat 14 Pa 
2 3 Bilin i 4 atm 
3. 27 sf it 8 one at 
4. 24 ce oat, 18 cha 


Measures of Weight 


A balance scale can be used in 
making direct measurements. A bal- 
ance scale is often used by scientists 
in their experiments. 


Most measurement of weight, how- 
ever, is done by using indirect meas- 
urement. The instrument used is a 
weighing scale, usually called a scale. 
Weight is read directly from the 
number scale of the instrument. 


The table of weights is given below. 


16 ounces (0z.)=1 pound (lb.) 
100 |b.=1 hundredweight (cwt.) 
2000 |b.=1 ton (T.) 


The formulas below are helpful 
in finding equivalent measures of 
weight. Observe the use of O for 
ounces, P for pound, H for hundred- 
weight, and T for ton. Read each 
formula. 


16xP=O <P 
100xH=P = ae 
DOOXT=P- . =f a7 


Oral 
1. Where have you seen scales 
being used? 


2. What information other than 
weight can be obtained from weigh- 
ng scales in a supermarket? 


Fill each blank with the 
numeral that makes the statement 
true. 


1. 53 th, =98 o7, 
2. 
3. 
4, 
5. 
6. 


Solve these problems. 


Written 


128 o2.= 8 tb. 
175 oz. +0 Ib. andl Soz. 

9 tonsL800Q = -2eee) 

9595 tb.—+_T.and St 7 


19 owt. 27%, rege ae? 


7. Last year the Johnsons used 9 
tons of coal. How many pounds of 


coal did they use? 
9x2000=n 18000 1b. 
8. Alice’s mother bought a piece 


of meat that weighed 4 pounds and 
another that weighed 2 pounds. How 


many ounces of meat did she buy? 


(44+2)x16=n _96 oz. 
9. Mary helped her uncle pack 10 


pounds of chocolates into boxes hold- 
ing 8 ounces each. How many boxes 
did they pack? 


(10x16) =8=n 20 boxes 
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Most of the common units of time 
measure in use today were derived 
from the movements of the earth 
among the stars, from the rotation 
of the earth on its axis, and from 
the movement of the moon about the 
earth. The time it takes the earth 
to complete one orbit around the 
sun is called a mean solar’ year, 
or just a year. The time it takes the 
earth to complete one rotation on 
its axis is called a day. 


Until fairly recent times, the 
above-named measures were ade- 
quate. However, modern science has 
replaced these crude measures of 
time by high-precision instruments. 
Why do you think this change was 
necessary? 


The common units of time, the 
year and day, were used in develop- 
ing the equivalence table below. 


6O seconds (sec.)=1 minute (min.) 
60 min.=1 hour (hr.) 
24 hr.=1 day (da.) 
7 da.=1 week (wk.) 
12 mo.=1 yr. 
10 yr.=1 decade 
100 yr.=1 century 


For general purposes of reference, 
but not for measurement, the follow- 
ing statements are often found in a 
table of equivalences for measures. 
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Measures of Time 


365 da.=1 yr. 
30 da.=1 mo. 
52 wk.=1 yr. 


You should find it easy to show 
that the above statements are only 
approximations. For example, what 
is ps of 865, 12x30, and 7x52? 


Observe how centuries are indi- 
cated on the time line below. 


B.C. A.D. 


500 400 300 200 100 O 100 200 300 400 500 


The point 0 indicates the birth of 
Christ. Time previous to His birth 
is called B.c., and the time after 
His birth is called A.D. How much 
time passed between 100 B.c. and 
A.D. 100 inclusive? 


Oral What formulas might you use 
in determining equivalent measures 
of time? 


Written Fill each blank with the 
numeral that makes the statement 
true. 


68400 
1. 19 hr.=__sec. 
522 
8 min. 42 sec. =__sec. 


2 

5595 
3. 9% hr.=—min. 
4 


5 
60 mo.=__yr. 


The 24-Hour Clock 


If someone says he is coming to 
visit you at 8:00, you must find 
out whether he means 8:00 a.m. or 
8:00 p.m. This problem would not 
arise if you were using a clock with 
a scale beginning at 0 and ending at 
24. The people in military service, 
in radio communications, and in cer- 
tain countries have adopted such a 
clock. Time is always expressed in 
4 digits, like this: 


0000 midnight 

0001 1 min. after midnight 

0010 10 min. after midnight 
0100 1 hr. 00 min. after midnight 
1000 10 hr. 00 min. after midnight 
1500 15 hr. 00 min. after midnight 


The two digits at the right indi- 
cate minutes and the two digits at 
the left indicate hours after midnight. 


Oral Answer these questions about 
expressing time on a 24-hour clock. 


1. He evould you express 2 min- 
ites after midnight? 15 minutes after 
nidnight? 45 minutes after midnight? 
2 hours past midnight? 

1. 0002; 0015; 0045; 0200 


2. 0145; 1530 
3. 1415; 0430 


2. How would you express 1 hour 
and 45 minutes after midnight? 15 
hours and 30 minutes after midnight? 


3. On a 24-hour clock, how would 
you express 2:15 p.m.? 4:30 a.m.? 


Written Express as time on a 24- 
hour clock. 


a b 
1. 8:45 am. 0845 12:30 a.m. 0030 


2. 12:00 noon 1200 3:35am. 0335 
3. 3:04 p.m. 1504 3:15 p.m. 1515 
4. 8:45 p.m. 2045 10:15 p.m. 2215 


Express as time on a 12-hour clock 
the following 24-hour clock times. 


a b 

5. 1100 1155 

11:00 a.m. 11:55 a.im, 
6. 0126 0517 

1:26 a.m, DST asin. 
7. 1045 1300 

10:45 a.m. 1:00 p.m. 
8. 1520 1545 

3:20 p.m. 3:45 p.m. 
9..-.1720 2037 

5:20 p.m. 8:37 ‘p.m. 
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New York 
Chicago 
Denver 


San Francisco 
Fairbanks 


Honolulu 


Suppose you read that the World 
Series game was to begin at 1:00 p.m. 
EST, and that you turned on your 
television set at 1:00 p.m. your time 
to watch it. Would you be seeing the 
very beginning of the game? Unless 
you live in the same time zone as 
New York, your answer is 70. To 
avoid confusion that arises when 
each community sets its own time, 
time zones have been established by 
international agreement. 


Within each zone the time, called 
standard time, is the same. The 


letters E for Eastern, C for Central, 


M for Mountain, P for Pacific, and A 
for Alaska are used in naming the 
standard time zones of the United 
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Time Zones 


States. What time zone is repre- 
sented by the letters EST? CST? 
MST? PST? AST? 


The earth rotates from west to 
east. For that reason the sun rises an 
hour earlier in the time zone east 
of you than in your time zone. Thus 
when it is 12:00 CST, it is 1:00 p.m. 
EST and 11:00 a.m. MST. 


The time zones are roughly the 
same width throughout. However, 
their boundaries vary from north to 
south to avoid dividing states or 
even large cities into separate zones. 


Although zone boundaries are set 
by an agency of the government, 
local areas are not required to use 
the time of their zone. That is why 
many communities feel free to use 
daylight saving time. Daylight sav- 
ing time is normally 1 hour earlier 
than standard time. Why does con- 
fusion arise when people in one part 
of a time zone use daylight saving 


time and people in other parts of 
the same zone use standard time? 


Oral 


1. What is the time as you read 
this page? What time is it in the 
zone to the east of you? 


2. Would time zones be of greater 
importance in a big country or in 
a small country? Why? 


3. As you travel from New York 
to Hawaii, how many times should 
you reset a watch if you reset it each 
time you enter a time zone? 


Written Replace each blank with 
the numeral or letters that make 
each statement true. 


1. 2 p.m. MST corresponds to 3. 
p.m, CST. 


2.2 p.m. MST corresponds to 
1 p.m. PST. 


3. 12 Rm CST corresponds to 
11 a.m, MST 


MST 
4, 11 a.m. __ corresponds to 8 a.m. 
AST. 


5. 1:00 p.m. PST corresponds to 
4 p.m. EST. 


6. 3 p.m. EST corresponds to 12 
p.m. PST. 


Answer these questions. 


7. If you travel from New York 
(EST) to San Francisco (PST), how 


many times would you reset your 
watch? Would you set it ahead or 
move it back? 3 times; back 


8. It is 9 am. daylight saving 
time in Chicago. What is the stand- 
ard time in Seattle? (PST) In Den- 
ver? (MST) In Chicago? (CST) 
6:00 a.m.; 7:00 a.m.; 8:00 a.m. 

9. Anairplane flight leaves Chicago 
at 3:25 p.m. (CST) and arrives in 
Detroit at 5:25 p.m. (EST) Does this 
flight take 2 hours? Why or why not? 
How long does the flight take? 

No; time change; 1 hour 

A quick review Replace each blank 
with a numeral to make each state- 
ment true. 


a b 
1. t= in, 3 Ib. = © oz 
2o-52T, eal 2 yd i 
35 Sef Se anes 3 ee Ie ne 
4, 3 ay i |b =" 
5. Zyd Ti, Z lb = te 
1980 
6. < mi 1920. 2 mi. =__ft. 
5 2 
7. 5 pt=8 gal. 8 in.=3_ft 
1 
8. 2 0z.=8_Ib. 20 in.= 3H 
2 2 
9. 2 ft=3 yd, 5 ft 3 ya. 
9 8% 
10. 9 oz= 251. 33: qt =. =pal) 


ax 11 
11. 17 in. S&yd. 55 sec. 2 min. 
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John needs 1 board 6 feet 6 inches 
long for the sides of a box and 1 
board 3 feet 2 inches long for the 
ends. What is the total length of the 
boards? 


You may remember that the signs 
$ and. are never part of an equation. 
Other units of measure are not part 
of an equation either. 


Before you can express the prob- 
lem as an equation, you may think 
of the measurements as fractional 
numbers. 6 ft. 6 in. is 67% ft., and 
8 ft. 2 in. is 335 ft. Then the problem 
may be expr ei] in equation form 
as in A. 


63+3= 
A LZ Be 


The total length of the boards is 
9,8; feet or 9 ft. 8 in. 


The computation can also be done 
in column form as shown in B. 


6 ft. 6 in. 
BeescsotteZains 
9 ft. 8 in. 


The numbers indicating feet and 
inches are added separately. 
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Adding Measures 


Suppose that you worked at one 
task for 1 hr. and 45 min. and an- 
other for 1 hr. and 30 min. Also 
suppose that you wanted to find the 
number of hours and minutes you 
worked. You could work in column 
form as in C. 


1 hr. 45 min. 
C +1 hr. 30 min. 
2 hr. 75 min. 


How many hours and minutes are 
equivalent to 75 minutes? Then 2 
hr. 75 min. = =3 hr. 15 ges 


Solve ths ‘equation 135+ 20 n, 
Does 228 hr.=325 hr.=3 hr. 15 min? 


Oral Tell how you would convert 
each answer below to larger units. 
See above. 
a b 
1 3f13in 4 "Syd 4 ft bh 
ib 
2. 9 gal. 6 qt. 


12 bu. 9 pk. 
\ {. 


YO lose 


if 


Written Find each sum. Convert 


\4 


each answer to larger units. Larger . 
units er say 6 “(i 
1. 9 qt. 3 pt. 5 gal. 2 qt. 
+1 qt. 1 pt. +3 gal. 3 qt. 
12qt. 9gal.iqt. 
2. 8 ft. 11 in. 5 wk. 4 da. 
+9 ft. 9 in. +8 wk. 6 da. 
“T4wk, 3da. 


“18ft. Sin. 


ns ‘ a ib a! 


SiteGini= "Ott: Bin =< tt andssx. Zin: 


A 


>) 


® 
nl® 
| 


Tee bey 
SS f= 78 tt. B Bft. Gin. 


rl® 
i 
3 


SS f= oS ft. 5 ft. 8 in. 
Zief ft.= 2ft 1Oin. 2 ft. |Oin. 


bs | 
rola 
| 
yu a ao 
palo role 
“uot 
pa] =) 


Subtracting Measures 


\» John had a board 8 feet 6 inches Oral Tell how to solve for n. How i+ 
long and cut off a piece 5 feet 8 would you express each answer? we 
inches long. To the nearest inch, aye es ie af C above and column 1. 
what was the length of the board au : se yd. 
that was left? hat oper stiow® 93— 3 


isha mo, To %e aultyacied 80 : F j 
\? Study solution A on the board 2. 18% pk.—93 pk.=n } 
94 pk. 


above. Why was 83%; renamed as 718 183-9%=n 
before the nanan! were subtracted? 
In B you will see that 8 ft. 6 in. is 
expressed as 7 ft. 18 in. Then the 


Written Copy. Perform the indi- 
cated operation. 


numbers indicating inches and the a b 
numbers indicating feet are sub- 1. 18 bu. 3 pk. 15 fir. 40 min, 
tracted separately. In C you are —9 bu. 2 pk.  —3 hr. 19 min. 
shown the work in equation form. ~ 9bu. pk. 12hr. 21min, 
Is the answer the same in A, B, and C? 2. 9 gal. 3 at. 15 qt. O pt. 

Ay —5 gal. 1 qt. —A qt. 1 pt. 
“Suppose you were to subtract 1 4gal.2qt. l0qt.1pt. 
gal. 2 qt. from 3 gal. You might 3: 8 wk. 5 da. 17 min. 30 sec. 
proceed as shown. —4 wk. 6 da. —15 min. 50 sec. 


3wk, 6da, Imin. 40sec, 


34 gal.=27 gal. 4. 12} ft—6 ft=ngl ft. 
—12 gal.=12 gal. 
12 gal.=1 gal. 2 qt. 5. 225 pt—149 pt.= n83 Be. 
pt. 
Why were the fractions expressed 6. 14 pt.—65 pt= 2 
in fourths? How could you do the 7. 82 gal,—24 gal. = 6a gal. 
above subtraction using method B 2 4 
on the board? ms ‘ se 8. 5 yd.—24 yd.=?3 me 
: 125 
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Suppose you wanted to know the 
total length of 5 pieces of material 
each 34 yd. in length. Would you 
expect to multiply 84 by 5? How 
would you express the answer? 


Look at the computation below. 
What is the product of 6 and 3? Of 
6 and 9? 


9 gal. 3 qt. 
x6 
54 gal. 18 qt.=58 gal. 2 qt. 


How many quarts are equal in 
measure to 1 gallon? Does 18 qt.= 
4 gal. 2 qt.? Do you see that 58 
gal. 2 qt. is another name for 54 
gal. 18 qt.? 


You have solved many problems 
with measurements. They are really 
the same as other problems. How- 
ever, before you try to express an 
equation for a problem about meas- 
urements, you may decide that the 
problem can be solved most easily 
in column form. In such cases the 
equation is unnecessary. 


Oral For the problems below decide 
whether to use an equation or to 
work in column form. Tell why you 


decided as you did. Equations are 
iven, 
1. Judy has 4 packages that weigh 


1 Ib. 3 oz. each. What is the total 
weight? 4xlj.>n A ib. 12 0%. 
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Multiplying Measures 


2. Mary had 9 pieces of material 
each 32 yards long. How much ma- 
terial did she have altogether? 


34x9=n 33: yo. 
3. John spends an average of 5 hr. 


30 min. in school each day. How 
many hours does he spend in school 
each, week? 


OxXO5=N 27 hr. 30 min. _— 
4.°Mr. Nelson can make a trip in 


8 hr. 15 min. by car or in J hr. 
25 min. by air. How much time will 
he save on the trip if he decides 
to, fly? 

ee ag 6hr. 50min. |, 

. One container of orange juice 
holds 2 qt. A smaller container holds 
1 qt. 1 pt. How much more orange 
juice is in the larger container than 
in the smaller one? 
2-15=n 1 pt. 

Written Solve problems 1 through 5 
above. Then find the answer for 
each multiplication below. 


a b 
6. 9 ft. 9 in. 11 gal. 2 qt. 
x7 x25 
68ft.3in.  287gal.2qt. 
7. 7 ft. 3 in. 5 hr. 10 min. 
x4 x7 
29ft. 36hr. 10min. 
8. 10 Ib. 5 oz. 9 yd. 2 ft. 
«5 x6 
51 1b. 9oz. o8yd. 
9. Sat. 1 pt. 10 min. 15 sec. 
5 x5 
42qt.1pt. 5imin. 15sec. 


17-fi-- Gin. = 6 = —=ft. and —in. 


Dividing Measures 


Study solution A on the board. 
After writing an equation, you solve 
for n in the usual way. In B, how 
was the 2 of the quotient obtained? 
Why was 5 ft. 6 in. renamed as 
66 in.? The 11 of the quotient was 
obtained by dividing 66 by 6. 


In solving problems in which you 
divide measures, you will have to 
decide whether to work in equation 
or in column form. Make your de- 
cision after deciding which form will 
require the least written work. 


Oral For the problems below, tell 


whether to work in equation or in 
column form and why. 


1. Doris has a strip of crepe paper 
1 foot 2 inches wide. She wants to 
cut it into 7 equal strips. How wide 


Ss vie she make each strip? 
ou 2 ain. Ey 


2. on week Nancy spent 4 hours 
5 minutes practicing her violin. What 
was the average amount of time 
spent per day? 
460: 7=n 35 min. 


B eft. Ilin. 
6 )I7ft. Gin. 


12 ft. 

5ft. 6in. 
66in. 

__§6in_ 


3. One box of soap flakes has 
contents of 2 pounds 15 ounces and 
another has contents of 8 pounds 
4 ounces. What is the difference 
beivves oie’ weights? 


3 D0Zs 

ie “eifool hours are as follows: 
morning, 9 to 11:50; afternoon, 1:15 
to 3:50. How many hours do sixth- 
grade pupils spend in. school each 
week? 9X Gres 1325) =n 


27: hr... ‘S.min. 
5. Roy made 11 feet 9 inches on 


his first try in a running. broad jump 

and 12 feet 4 inches on his second 

— ae much longer was his second 
hap t a ae 


a ty 
1B Johhe ee Fc father harvested 


10 bushels 2 pecks of potatoes. They | 
sold them at $.85 a peck. How much | 


did they get for the potatoes? 
((10x4 )+2]x85=n $35.70 


7. One board is 8 ft. 6 in. long © 


and another is 4 ft. 6 in. long. 
Find their total cost at $.18 a foot. 
(85+45)x18=n $2.34 

Written Solve problems 1 through 7. 
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Review and Practice 


You should be able to dothe com- Part 3 Solve for n. 


putations on this page without help. 
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@ 148 bf 
Part 1 Solve for n. 1. 98448=n ° stio= n 
‘ 2 5 15g 3 5 
@200r38 1725 © 2, N=3+72 n=83+65 | 9 
1. 8638+43=n n =2683—958 ar ; 1255 
2145r7 5704 3. n=93432 91433— n° 20 
2. n=79372+37 92x62=n -_ . 1 
3878 8416 4. $-3=n 934317 
3. 6954-3076=n n=3725+4691 iL 2 
609r74 1655 5. 58-32=n74 __. 
4. 51230+84=n 6001 —4346=n oh 3 
25668 25 6. 112-24=n =11-8 
5. n=93x276 5876:235=n — ; ~* 
ee 
Part 2 Perform the operation in- l 1 
dicated by the operational sign. 8 42-14-M0 934i = m4 
3h. 42,4 
a b ¢ 9. h+322-192  12g14-393 
1. 106576 579629 725938 
852108 161761. 390459 Part 4 Solve forn 
947683 913094 283867 
+417457 +228212 +634345 a by 
3323824 1882696 2034609 L. 4x24 rv 12 Fe 
2. 35187 20714 373661 if 18 
92001 43225 840581 2. n=4Xx6§ 1=33x3 
16679 53862 451472 218 55 
64592 78431 509393 3. 44x5=n 12x34=ni2 
+62828 +71943 +892514 a i ng 1224 
271287 268175 3067621 “ eXio~ 252x48=N 
3. 84649 325430 57234 s fete ie 51.34 
~18775 x65  —29498 * IST I5™ oz a 
65874 21152950 27736 6. 123+13=7 9219) 
4. 476532 884275 7056300 3.9 is 
+7651 535)473215 —43876 7. he6+14 $-84 
484183 7012424 MF _ pp. 25 7a 
5. 37256 3407 48750 : sree poste 
x250 125)425875 x485 9, 91.41- ne rs 
9314000 23643750 


Checkup Time 


The numerals in (__) tell the pages where you can turn for help. 


Important Ideas 


1. Measuring consists of finding 
how many times a certain unit of 
measure is contained in some given 
quantity. (113) 


2. Measurements may be direct or 
indirect. (113-114) 


3. The result of a measurement is 
expressed by using a numeral to- 
gether with the unit of measure. (114) 


4. Measurements are always ap- 
proximate. (115) 


5. The sign = used to show the 
relationship between measures means 
equal in measure. (116) 


6. Formulas can be used in de- 
termining equivalent measures. (116) 
Words to Know 

1. Direct measurement and _ in- 
direct measurement (113-114) 
2. Graduated scale (115) 


3. Error of measurement (115) 


4. Formulas (116) 


Questions to Discuss 
See T129 for answers. 
1. How may the result of a meas- 


urement be expressed? (113) 


{ ue 


a Nu Bi A 


2. Why must every measurement 
be an approximation? (115) 


3. How do you read and use the 
formulas 12xF=I and F= 5? (116) 


4. What units of measure are used 
in recording measurements of liquids? 
Of weight? Of time? (118-120) 


5. How would 11:30 p.m. be shown 
on a 24-hour clock? (121) 


Written Practice 


Write a numeral in each blank 
that makes each statement true. 


1. 35 yd. ok. (017) 


9 3 
. 3850 yd.= Tomi. (117) 


2 
3. 9 gal, => ot (118) SaaS 
4. 16 pt=8qt (118) 9 2) 16 
Tis " 
5. 180 0z.=_4b. (119) 
Geos mine (120) : 
10 a.m. 
7. 1:00 p.m. EST=__PST (122) 
12tyrs mo. 
8. 6 yr. 3 mo.+5 yr. 10 mo.=__ (124) 
2 tt. 4a 
9575 ft m= 25 fte9 ink (125) 
2)-DSbro0! Ub: 
10. 11 T. 1000 Ib.+4=__ (127) 
2 mi. 4564 ft. 
11. 14 mi. 1700 ft+5=__ (127)_ 


129 


\160) SB- 


(eyes { 
4 


{ 1% 
| 


fai hy 


Part 1 Express each sentence below 
as a formula and each formula as a 
sentence. 


1. 12 times the number of feet is 
equal in measure to the number of 
inches. 12xiF=1 


2. The number of inches divided 
by 36 is equal in pmeasure to the 
number of _ a5 ry 


3. 9280 xM— V <P 


4, T= nti 
See below. 


Part 2. Find a replacement for the 
letter which makes each sentence 
true. 


@ 1140 b 522 
1. 19x60=S (8x60)+42=S 
510 1052 
2. M=85x60 M = (17x60) +32 
111 2r30 
3. 91x12=M H=150+60 
20 32r5 
4. C=2000+100 D=325+10 
288 244 
5. P=18x16 G=976+4 


Part 3 Copy. Write a numeral in 
each blank so that the statements 
below become true. 


1. 39 in. - #4 


2. 99 t= 23 ya Oft. 
3. 7 gal. 1 qt.= 3 
4. 28 hr. =— da.“ br. 
130 
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of feet. 
4, 


divided by 2000. 


Self-Evaluation 


Part 4 Perform the operation in- 
dicated by the operational sign. -Ex- 
press each answer in the largest 
possible units. 


1. 5 Ib. 6 02.49 Ib. 3 oz. 


14 1b.. 9 oz, 
2. 93, ft+2 
ae ft. 
3. 16 yd. 27 in.+32 yd. 8 in. 
48 yd. 35 in. 
A, en ve? 
5. 12 ju 15 min. Fn hr. 35 min. 
3 hr. 40 mi 
6. 4x9 ft. 2 in. 
36 £t. 8 in. 
7. 16 |b. 8 02.+3 
5. Ib, 8 oz, 
8. 97 T.4835T 
et a oe 


Part 5 Solve these problems. 


1. Betty bought 2 lb. 4 oz. of 
soap flakes ml $.90. What was the 

GQ PE OFM abe 

2. A television show ran for 90 
minutes. There were 3 commercials 
each half hour. How many commer- 


cials were ¢ given during the program? 
BO 9 commercia 
oa aun spends about 13 hours de- 


Misti papers each day of the week. 
He earns about 75¢ an hour. How 
much money ¢ does he eam each week? 


ae be 
ary Botahé 10 yards of ma- 
terial. How many pieces, each 1 


yard 18 inches long, can she make 
from it? 10=12=n 63 pieces 


5280 times the number of miles is equal in measure to the numbe1 


The number of tons is equal in measure to the number of pounds 


Understanding Problems 


You may have noticed that pupils 
who read carefully and well are 
usually successful in solving prob- 
lems. This is to be expected, for 
one must understand the English 
language version of a problem before 
he can express it in the language of 
arithmetic. 


Whenever you are to solve a prob- 
lem, read it at least twice. The 
first reading should help you get a 
general idea of the problem situa- 
tion. During this reading decide how 
many things and what kind of things 
are involved. You need to know 
the number of things because these 
numbers are needed in expressing 
the problem in the language of arith- 
metic. You need to know the kind 
of things to help you understand the 
life situation from which the problem 
arose. 


The second reading should help you 
decide what you are to find. After 


indicates how many 


indicates kinds of things 


you fully understand the problem 
situation and what you are to find, 
you are ready to translate the prob- 
lem into an arithmetic sentence. 


Oral Read each problem. Tell how 
many things and the kind of things 
that are told about. Tell what you 
are to find. See below for key. 


1. Robert has a 96-page album 
with spaces for 4 pictures on each 
page. He has filled 60. pages. (How 
many more pictures will the album 
hold?) 


2. Jack’s older brother has a check- 
up for his scooter after each 1000 
miles, He has driven 775 miles since 
his last checkup. If he averages 15 
miles a day,(in how many days will 
he need another checkup? ) 
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( ) indicates what you are to find 


Read the story problem below. 


Betty has 36 records for her new 
record player. She has a record 
holder with spaces for 48 records. 
How many more records does she 
need to fill all of the spaces? 


Now read the same problem as 
translated into an arithmetic sen- 
tence. 


36+r=48 


What are the advantages of the 
arithmetic version over the English 
version? 


The only symbols used in this 
arithmetic sentence are numerals, 
the letter r to represent a numeral, 
the operational sign +, and the re- 
lations sign =. Any letter besides r 
could have been selected to represent 
the numeral. Why was r a good letter 
to choose? 


To translate this arithmetic sen- 
tence back into English you could 
say, 36 plus some number equals 48. 


Arithmetic sentences in which you 
use the sign = are called equations. 
To solve an equation you find the 
replacement for the letter that holds 
the place for a numeral. The replace- 
ment must make the sentence true. 
Which replacement would you select 
for r in 86+r=48? 
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Arithmetic Sentences 


Finding the replacement for the 
letter is called solving an equation. 
The correct replacement for r is 12 
because 36+12=48. Betty needs 12 
more records. 


Oral Translate these arithmetic 
sentences back into English by sub- 
stituting the words some number for 
each letter. See column 1. 


a 
1.1746=f  5xe275 
o Wes: 47-42 


3. (8x7) +6=W 


(144)47=11 
0 1 
4. 9x(5xn)=0 (6xW)+1=7 


Use the English language to make 
up problems which could be solved 
by using the equations below. 


a 3 b 


15 6 
5. b+35=50 n—12=24 
6. 50—w=20 x5 =30 


Written Solve each equation in rows 
1 through 6 above. Then trans- 
late the following sentences into 
equations. 


1. pang mum bet minus 6 equals 2. 
n- = 
2. Some number plus 9 equals 17. 
n+9=17 
_ 3. Some number times 0 equals 0. 
nx0=0 


Determining the Operation 


After you fully understand a prob- 
lem, you need to decide how to oper- 
ate on the numbers to obtain a 
solution. The statements below may 
help you reach a decision. 


a. To find the sum or total of two 
different numbers, you add. 


b. To find the total of two or 
more equal numbers, you may add or 
multiply. 


c. To find the difference between 
two numbers, or by how much one 
number is more or less than the 
other, you subtract. 


d. To find the number in each set 
or group of equal size, you divide. 


e. To find the number of sets or 
groups of equal size, you divide. 


Oral Tell which operation you would 
use in solving these problems and 


how you reached your decision. 
See above. 


1. After a price cut of 3; cents 
a gallon, gasoline was selling for 


33% cents a gallon. What was its 
prige one the cut.was made? 
+3370=2 3775 cents 
river estimated that he av- 
eraged 16 miles per gallon of gasoline. 
How many gallons of gasoline would 
he use in driving 10,000 miles? 


10000;16=n 625 gal ; 
3. Mr. Osburn’s yearly gasoline 


bill was $235. By careful driving he 
cut his bill by 4. How much money 
did he save, by driving carefully? 
235:5=n or 8x230=n $AT 

4, An automobile club estimated 
the cost of driving a compact car 
10,000 miles. The expenses included 
insurance at $256.80; state license, 
$10.50; local license, $15; deprecia- 
tion, $637, and other expenses $345. 


What was the total estimate? 25680+ 
1050+1500+63700+34500=n $1264.30 


5. Mr. Larsen averages 134 miles 
per gallon of gasoline. How far can he 
drive on a tank of gasoline if the tank 


holds 18 gallons? 
18x135=n 243 mi. 


Written Express problems 1 through 
5 as equations. Solve each equation. 
Write your answer. 
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Janet had a 336-page book. She 
read 90 pages in 23 hours. How many 
more pages did she have to read? 


Suppose you let P represent the 
number of pages you are seeking. 
Then you can translate the problem 
into either of the equations below. 
In what way do they differ? 


336—90=p or p=336—90 


Do you see that the 25 hours is 
not relevant, that is, it has no rela- 
tion to the solution of the problem? 
See if you can make up a problem 
using only the numbers 23 and 90, 
Then make up a problem using 336, 
90, and 23. 


Before you can solve a problem, 
you must find a relationship between 
the data that is given and the ques- 
tion that is asked. If there is no 
relationship, the data is not relevant 
and you may disregard it. 


In each problem below decide 
whether or not there is information 
that is not needed. If so, write the 
numerals you will not include in 
your equation for the problem, 


1. The attendance at football 
games dropped from 1475 for the 
first game of the season to 989 for 
the next game when the price of 
tickets was increased from $.50 to 
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‘1100 feet a second or 


Selecting Relevant Information 
—— es tt niormation 


$.75. How many fewer spectators 
attended the second game than the 
first game? (S50; 75) 

ae a 3 are “bai Gig and “Boe ” 
boys enrolled in Forest Hills School. 
How many more girls than boys are 


 .€nrolled in the school? (None) 


541-527=n 14 more girls 
- The speed of sound is about 


about 750 
miles per hour. About how many 
seconds does it take sound to travel 1 
mile (5280 ft.)? (750) 
ee 32 aint” graders shared 
equally in the cost of a party. The 
total expenses were $9.60. How much 
did each sixth grader pay as his 
share? (None) 
960-32=n $.30 

5. Bob had a $10 bill. He spent 
$4.98 for a catcher’s mask and $1.75 
for a bat. How much money did he 


spend altogether? (10) 
498+175=n $6.73 ae 
Oral Follow these directions. 

1. Tell which problems contained 
information that was not related to 
the question and which ‘numerals 
you wrote. See above. 


2. For each problem containing 
unnecessary information, supply a 
question which could be answered by 


using that information. 
nswers will vary, 


Written Write equations for prob- 
lems 1 through 5. Solve them. 


Supplying Missing Information 


In many of your everyday prob- 
lems, more than one answer may be 
correct. Occasionally, no solution is 
possible, because you have insuf- 
ficient information. As you read each 
problem below, decide whether it has 
only one answer or no answer at all. 
Indicate your decision on your paper. 


1. Bob traded 55 foreign stamps 
for 150 domestic stamps and had 
225 foreign stamps left. How many 
foreign stamps did he have before 


making the trade? 
55+225=n 280 foreign stamps 
2. Doris paid a bill of $2.25. She 
still had $9.10. How much money 
did she have before she paid the bill? 
225+910=n $11.35 
3. Robert had $3.19 in his coin 


bank and used part of it to buy a 
baseball. How much of the money 
did he have left? No answer. 

AG z 


4. Ann bought a package of 100 
envelopes for 75¢ plus 3¢ tax. How 
much did she owe the clerk for her 
purchase? 75+3=n _ 78¢ 


5. Mary bought a sweater for 
$5.98, a pair of shoes for $9.79, and 
some rubbers for $2.98. How much 


change should she receive? | 


No answer. 
¢. A school cafeteria had enough 


tables to seat 72 pupils with 8 at a 


table. How many tables were needed ° 


to seat the pupils? 
72:8=n 9 tables 


7, Al is saving money to buy a 
basketball that costs $4.98. He has 
saved $.75. How much more money 


must he have? 
498-75=n $4.23 oe 

8. John made a 1060-mile airplane 
trip in 3 hrs. 20 min. What was the 


average speed of the plane? 1060%20 


1060¢34en 318 mph. 
9. Ruth and her friends shared 


the cost of a picnic. How much did 
each girl pay as her share of the cost? 
No answer. 

Oral Tell your decision concerning 
each problem on this page and why 
you made it. See above. 


‘Written Express each problem on 


this page in equation form. If neces- 
sary, supply the information that 
is missing. Solve each equation and 
write each answer. Then read each 
problem again. Is each answer. 


sensible? See above. Equations for 
problems 3, 5, and 9 will vary. 
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Certain types of problems occur 
again and again, although the form 
may vary. Here is one type of prob- 
lem which you often have to solve. 


I can buy paperback books for 
$.59. I want to buy 6 of them. How 
much money do I need? 


A solution follows. Observe how a 
formula is used. 
Cost=number of items x price 
C=nxp 
C=6x59 
C=354 
The cost is $3.54. 


In the formula C=nx>p, C repre- 
sents the number of cents in the cost. 
What number is represented by n? 


Here is another type of problem 
which occurs in many variations. 


My aunt lives in a city that is 95 
miles away. We average 40 miles per 
hour when we drive to her home. 
How many hours does the trip take? 

A solution follows. 

Time=distance + speed 

t=d +s 
t=95+40 
=236 or 23 
The time is 22 hours. 
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Planning Solutions 


The formula t=2 is used in solving 
the problem. The letter ¢ represents 
the number of hours. What number is 
represented by d? By s? 


One way to become a successful 
problem solver is to look for a sim- 
ilarity between a new problem and 
others you have solved. Use the same 
problem-solving technique for all 
problems of the same type. 


Oral Tell and explain the formula 
to use in solving each problem below. 


1. I spent $14.82 for 8 books. 
; ? 
What was, the price of gach, book 


2. A treasurer paid a bill for $8.28 
for rubber balls that cost $.69 each. 
How many rubber balls had been 


Ne ea py. his lub? cA perme 


3. Mr. Cox Te 18 gallons of 
gasoline that cost 36,3 cents a gal- 
(mt How much : money did hase spend? 

4. Mr. Johnson averaged ny miles 
per hour. One day he drove for 63 
hours. How many miles did he drive 


that day? 
d=sxt d=43x65 2795 mi. 

5. A jet plane averaged 525 miles 
an hour on a trip of 1850 miles. How 


many hours an, tbe ii fake? 


t=dis t=18 — 
Written Write . a aed, or ormula, 
for solving problems 1 through 5. 
Solve each problem. 


Estimating Answers 


After you express a problem as an 
equation, you can often save the 
time of an unnecessary computation 
by estimating an answer. Perhaps 
the best way to make an estimate is 
to round the numbers to numbers 
you can use in mental computation. 


Upon making an estimate, reread 
the problem and see whether your 
estimated answer seems reasonable. 
If not, think the entire problem 
through again. Perhaps you decided 
upon an equation that is not correct. 


Write an equation to use in solving 
each problem below. Then write an 
estimated answer. Estimates will 


vary 

1. There were 24,798 persons at 
Friday’s ball game and 27,010 at 
Saturday’s game. How many more 
were at Saturday’s game than at 
Friday’s game? (Think: 27 thousand 
minus 25 thousand =2 thousand.) 
27010-24798=n 2212 people 

2. The Smiths bought a load of 
coal that weighed 5850 lb. and an- 
other that weighed 5175 lb. Find 
their total weight. 
5850+5175=n 11025 Ib. 

3. The population of a city grew 
from 8998 in 1950 to 10,005 in 1960. 
How much did it grow in ten years? 

10005-8998=n 1007 people 

4. Mr. Brown receives $79.50 a 
week for his work. How much does 


9 
he, Tecel ve in "4 a a 


5. A gas station sold 6169 gallons 
of gasoline during the month of 
October. What was the average num- 


ber of gallons sold ver ee 


6169+31=n 199 g 
6. One month Mr. ae drove his 


car 756 miles. He estimated the cost 
at 11¢ per mile. What was the total 


cost for the ee 
756x11l=n $83. 
7. Mr. Jones ae 1975 Sq. 1b.0f 


lawn in front of his house, 990 sq. 
ft. at the side, and 4130 sq. ft. at the 
back. How many sq. ft. of lawn has 
he in all? 

1975+990+4130=n 7095 sq. ft. 
Oral Tell your estimated answer for 
each problem on this page and how 
you arrived at it. 


Written Solve your equation for 
each problem. Read the problem 
again to see whether your solution 
meets the conditions of the problem. 
Compare your computed and esti- 
mated answers. Write your answer. 


Can you do this? Use words to ex- 


press the meaning of each number 
phrase below. To illustrate: x+5 is 
translated to some number plus 5. 
See below. 
a b 
1. n+9 ae 
2. X-7 12+r 
3. 3xd 25—X 
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1. Some number plus 9; 21 divided by some number 


2. Some number minus 7; 
3. 3 times some number; 


12 plus some number 
25 minus some number 


mao= 
mMO—HOr wT 
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Using Addition and Another Operation 


Many problems in arithmetic in- 
volve the use of more than one opera- 
tion. As you read the following 
problem, try to determine which 
operations you would use in solving 
it. Then study the solution. 


A milkman had 672 cartons of milk 
on his truck. He delivered 235 car- 
tons of milk to Blaine School and 
280 cartons to Adams School. How 
many cartons did he still have on 
his truck? 


You can use the addition, 235+280, 
to find the number of cartons de- 
livered. After finding this, you can 
use subtraction to complete the solu- 
tion. You can express the problem 
as a single equation and solve it like 
this: 

672 — (285+280) =c 
672—515=c 
157=c 


The milkman still had 157 cartons 
of milk on his truck. 


Other solutions are possible. To 
illustrate: 
(672 —235) —280 =e 
437—280=c 
157=c 


What does (672-235) represent? Try 
to think of still another solution. 
Write an equation for it. 
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Translate each problem below into 
a single equation. Use ( ) to in- 
dicate the operation to do first. 


1. Mary spent 22 hrs. each morn- 
ing and 23 hrs. each afternoon in 
school. She attended school for 176 
days. . many hours altogether 


did sh d in school? 
17§x@ Dp )=n 924 hr 
2. Judy collected dues of $1.25 on 


Monday and $.70 on Tuesday. Dues 
were $.15. How many club members 


paid dues on the two days together? 
‘0g5470)¢ 15=n 3 members 
a aniels drove 295 miles on 


fice. 330 miles on Tuesday, and 
395 miles on Wednesday. On the 
average, how far did he drive each 


day? 7 , 
(29543301395 )+3=n 340 mi. 

4. Betty had $3.19 in savings and 
earned $1.15 on a Saturday. After 
buying a blouse, she had $.35 left. 


What was the price of the blouse? 
(3194+115)-35=n $3. 
5. Five girls agreed io ia the 


cost of a party. They spent $4.25 
for food, $.90 for prizes, and $.75 for 
decorations. How much should each 


girl pay as her share? 
(425+90+75)+5=n $1.18 
Oral Tell the equation you wrote 


for each problem. Also tell why. 


‘Written Estimate an answer for 


each problem above. Solve your equa- 
tions. Compare your computed and 


estimated answers. 
Estimates will vary. 


Using Subtraction and Another Operation 


Mary has an allowance of $1.50 a 
week. She plans to save at least 
$.25 of her allowance each week. 
How much spending money will she 
have in a year? (1 yr.=52 wk.) 


You might think: I will find how 
much she has to spend each week. I 
will multiply the result by 52. 


You could write the equation and 
solve it as shown below. Observe 
that the signs $ and . are not part 
of the equation. 


(150-25) x52=n 
125x52=n 
6500 =n 


Mary will have $65 to spend. 


Write the equations you will use 
in solving problems 1 through 8. 


1. Mr. Nelson recorded his mile- 
age at 9189 miles when he filled his 
gasoline tank. At his next stop for 
gasoline he needed 12,5 gallons. Then 
his mileage was 9435 les What was 
his average mileage per oe 


(9435-9189) +128 

2. Ata special Bale Tae n save 
$.46 a yard on material that normally 
sold for $1.25 a yard. How much will 
she have to pay for 34 yards of 
material? 34x (125- 46)=n $2.57 


3. Packages of books weighed 93 
pounds. The packaging material 


- much did each ball oe 


weighed 13 pounds. What would be 
the combined weight of 24 packages 
of the poor and packaging material? 


fe (Sohie reraived $4. BB. in change 


when he gave a clerk a $10 bill in 
payment for a box of 6 balls. How 


i 
i) of 
yl a 425) =6=n 
. Some girls Peameteey. 02 Peitheie 


ae at $.39 a pound and had 64 
pounds of candy left. How many 
pounds of candy did they have before 


selling ae 


(702+3 45] 
6. Bill caged $38. 28 +3 be’ used for 


buying a $49.50 bicycle. He can 
save an average of $.75 a week. In 
how many weeks can he buy the 
bicycle? 
(4950-3825 )>75=n 15 wk. 

7. Ted pays $.17 each for maga- 


zines which he sells for $.25. How 
much money will he make if he sells 


30 magazines? 
35x (25-17)=n $2. 
8. Mr. Ellis bought 4 at for $2775. 


He made a payment of $950 and 
agreed to pay the rest in 18 payments. 
If there were no additional charges, 
how much would each payment be? 


(2775-950 ) +18=n $101.39 
Oral Tell the class the equation 


you plan to use in solving each 
problem. Also make an estimate for 


each problem. Tell how you made it. 
Estimates will vary. 
Written Solve problems 1 through 8. 
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Using Multiplication and Another Operation 


The clerk of a school store sold 
162 dozen pencils in 20 days. On the 
average, how many pencils did he 
sell each day? 


Think: There are 12 pencils in a 
dozen. In 162 dozen there are 
(16212) pencils. To find the aver- 
age I must divide (16§x12) by 20. 
The equation and a solution are 
shown. 


(162 x12)+20=n 
200+20=n 
10=n 


The clerk sold an average of 10 
‘pencils a day. 


Oral Make up problems which might 
be solved by using the equations 
below. Solutions only. 


b 65 


o 1 
1. (5x4)-3=n _ ae 


2. (10x12)+6 


Written Solve problems 1 through 7 
after writing an equation for each one. 


1. Jane bought 2 games for pres- 
ents. The games cost $1.98 each. 
She gave the clerk a $5 bill. How 
much change should she have re- 
ceived? 500-(2x198)=n $1.04 


2. Mr. Kelley bought 2 gallons 


of paint at $5.98 a gallon. By the T 2. 
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2500 
° (6 x2000)-+ 4=p 


T 1. 


quart, the same amount of paint 
would have cost $14.00. How much 
did he save by buying the paint in 
gallons rather than in quarts? 


—_ Onthe age ie population 
of a city increased 15,000 a year. Its 
population was 1,110,098 in 1960. 
What would be a good estimate of its 


1970 population? 1110098+(10x15000 )=n 


i ges 098 peo 
Bob walle of a mile to school 


Maa makes the trip 4 times a day. 
How much more than 5 miles does he 
walk each week? 


[Sx (49 )]- -5=n 


Vv pestiteed fen music les- 
son for 2 of an hour each day for 5 
days and 2 of an hour on each of 
the other 2 days in a week. How much 
time did she spend in practice during 


tire week? 
(5x3)+ (2xq)=n 4% hr 
6: John bought 6 quarts of oil at 


$.55 a quart. The tax was $.13. How 


much did John owe? 
(6x55 )+13=n $3.43 
7. Don bought a box of 23 dozen 


cookies. He ate 3 cookies. Phen how 


many cookies were left in the box? 
(25x12)-3=n 27 cookies 


A quick review Indicate whether 
each sentence below is true or false. 
a b 

74+3>94+4 F 34+1$<49+1} 


14x3iv1ix3i T 23x41=44x2$ 


Using Division and Another Operation 


The equation on the board shows a 
solution for the problem below. 


Fay bought 12 yards of ribbon and 
cut it into lengths of ? yards each. 
She used all but 4 of the pieces that 
she cut. How many pieces did she 
use? 


Do you see that the numeral 12+32 
is another name for the number of 
pieces she can cut? Some number will 
equal 4 subtracted from (12+2). The 
equation is (12+2?)-4=n. 16—4=n 
and 12=n. ea used 12 pieces of 
ribbon. 


Read problems 1 fuees 5. Trans- 
late each one into an equation. 


1. Larry spent $5 for magazines 
that cost him $.25 each. He made 
$.10 on each magazine he sold. How 
much money did he make if he sold 
all of the magazines? 


(590 ar cae a 12 Foor board into 

4-foot lengths. He had paid $1.35 
for the board. What was the value 
of each ee he had cut? 


ie Oi eine $1. 30 each Saturday 
for 2 hours of mowing lawns. At 
this rate, how much should he charge 
for mowing a lawn that will take 3 


w? 
hours fo, mow? 5 95 
4, Mr. Larsen used 396 pounds of 
apples to fill baskets with 44 pounds 


in each. He sold the baskets for 
$2.95 each. How much did he receive 
for his apples? 


(326¢. )x295= 


ohn and "his tHEe dove 380 
miles in 9 hours. They had hoped to 
average 45 miles an hour. By how 
many miles per hour did they miss 
their estimate? 

45- (380:9)=n 25 mi. 

Oral Tell the class the equation 
you wrote for problems 1 through 5 
and how you reached your decision. 


Written Solve your equations for 
problems 1 through 5. 


Can you do this? Tell why 
x+(x+100)=110 is a correct equa- 
tion for the problem below. Solve 
the equation. 


John paid $1.10 for a theater ticket. 
The price included tax. The cost of 
the ticket was $1.00 more than the 


tax. How much was the tax? 
X is the tax. x=5¢ 
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mao= 
mMo—HaeOrzy 
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Problems with More Than Two Operations 


Three girls shared the cost of a 
picnic. They bought 2 dozen cookies 
at $.49 a dozen, 3 pints of ice cream 
at $.385 a pint, and frozen lemonade 
for $.40. How much should each 
girl pay as her share? 


More than two operations are re- 
quired to solve this problem. The 
problem can be translated into a 
single equation as shown. 

n = 42X49) +(3x85)+40 


9 8+105+40 
n=28+105+4 


n=243 


n=81 
Each girl should pay $.81. 


Oral Answer these questions about 
the equation above. 


1. What item of cost is represented 


by 2x49? By 3x35? By 40? 
cookies ice cream lemonade 

2. How is division indicated? 

By the fraction line 

Explain how you think about the 


problem in order to arrive at the 
equation. 


Written Solve problems 1 through 6 
by writing an equation containing n. 
Solve for n. Then state what n 
represents in each equation. 


1. Doris bought 5 stamps at $.25 
each, a stamp album for $2.29, and 
mounting materials for $1.85. She 
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gave the clerk $5.00. How much 


09. should she receive in change? 


500- [(5x25)+2294+135]= od 
3. ommittee atibehs Bonet 3 


jars of candy with 14 ounces in each 
jar, and 2 boxes of candy with 14 
pounds in each box. They put the 
candy into bags that contained 4 
ounces each. How many bags of 
candy did they fill? 1 
(Qi the Ailisone averaged SB2mifeh° 
per hour for 5 hours and 40 miles 
per hour for 3 hours. What was their 
speed per hour on their 8-hour trip? 
Pag AAC re gc or 1298 pop ag 
to sell. He sold 5 dozen on Wednes- 
day. On Thursday and Friday he sold 
all but 15 of the remaining pencils. 
How many pencils did he sell on 
Thursday and Friday together? 
(a4 oii Bought 2 reberds at $.79 
each. The tax was $.06. She bought 3 
other records at $1.75 each and paid 


- $.21 tax on them. How much change 


should she get from $10? 1000- 
[(ax79)+64(3x1 75421] en 5 $4.90 
. Jane practices violin for } hour 


- each morning and ? hour each after- 


noon on 5 days each week. How much 
time does she spend in practice in 
a year? 52x ((5x5)+(5x9)] =n 

7. Bob needed $10. He worked for 
23 hours at $.50 an hour and 53 hours 
at $.75 an hour. How much money 


did he still need? 


1000-[(25x50)+(5dx75)]=n $4.62 


325 -hr 


Practice in Solving Problems 


You should be able to solve the 
problems on this page without any 
help. Read each problem at least 
_ twice before you translate it into an 


equation. Then write an estimated 
answer. Estimates will vary. 


1. A plane flew 2075 miles between 
the hours of 4:00 a.m. and 9:00 a.m. 


What was its average speed per hour? 
2075+5=n 415 mph 
2. Joe was building some shelves. 


He had a board 12 feet long and cut 
off one piece 34 feet long and another 
piece. 22 feet long. How many feet 


fu aneee board Aus ae 
~ (35+2 

3. Lee A ced 10 quarts of berries 
and sold them to the grocer for 183¢ 
a-cquart. How much money did Lee 
get? 10x185=n = $1.85 


4. Mary bought 4 of a pound of 
butter at 92¢ a pound, 2 of a dozen 
oranges at 63¢ a dozen, and a nickel 
candy bar. How much change should 


she get from $13 
100- [(4x92)+(4x63)+5]=n 30 
5. Mr. Adams sold 6 cans of milk 


that held 10 gallons each. 10 gallons 
of milk weighs 86 pounds. At 7¢ a 


? 
pound, gopcamuch sony did he get? 


6. The amount of money received 
from the sale of tickets to the school 
play was $187.25. The expenses 
amounted to $21.95. What was the 


net amount of profit? 
18725-2195=n $165.30 


. [(12x35)+(4x50)+200]+4=n 


7. Four fathers shared the cost of 
12 children’s tickets at $.35 each, 
4 adult tickets at $.50 each, and re- 
freshments that cost $2.00. How 
much was each father’s share? 

$2.05 


8. Ellen made 13 pounds of choco- 
late fudge and 22 pounds of maple 
oes for the candy sale. How many 

ynds | of aay ge Ellen make? 
ere 


9. Mr. Robate bought 143; gal- 
lons of gasoline at 363% ate a 
gallon and a quart of oi for $. ee 
How qnuch slid he ae 

10 49 gps between vente ew York 
and London is 3450 miles. A jet plane 
made the flight in 83 hours. What 


was its average a05ty for each hour? 
3450=85=n 
11. Ata a major sora Ht 10s 450, 000 tons 


of freight were unloaded in 1962. Two 
years earlier 8,435,000 tons had been 
unloaded. How many more tons were 


unloaded in 1962 than in 1960? 
10050000-8435000=n 1,615,000 T. 
12. Three classes of 32 pupils ‘each, 


1 class of 34 pupils, 4 teachers, and 


“7 parents took a trip on 3 buses. 


Each bus took the same number of 
riders. How many riders were on 


ee bus? ; : 
(3x32)+34+4+7]:3=n 47 riders 
Written Solve your equation for 
each problem on this page. Read each 
problem again to see if your answer 
seems reasonable. 
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You should be able to do all of the 
exercises on this page without refer- 
ring to other pages in the book. 


Part 1 Copy. Find the correct an- 
swer for each exercise by performing 
the indicated operations. 


a b 
179r52 980 
1. 297)53215 605) 592900 
2.° $4175.38 $31495.50 
«25 «250 
$104384, 50 $7873875. 00 
3. $91385.46 $800500.00 
—32954.75 —395798.75 
$58430. 71 $404701.25 
4. $62536.50 $937426.50 
19724.35 232054.28 
43895.82 914609.61 
10291 .67 157048.24 
+54308.67 +358697.73 
$190757. O1 $2599836. 36 


Part 2 Copy. Write a numeral in 
each blank so that the statements 
below become true. Reminder: = 
means equal in measure. 
900 
1. 15 min.=__sec. 
750 
2. 2750 |b.=_2T.~ Ib. 
3. 5 |b. 6 oz. =. 
20 
4, 245 if in, 
_ 210 3 30 
5. 635 min. =__min.=—_hr.__min. 
6 


15 6 
9 Ib. 8 oz. + 5 Ib. 14 0z.=__Ib.__0z. 
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Review and Practice 


7, 12 f.6 in. — 2 ft. 8 in. =_9ft_1Qn. 
8. 39 ft Sin. + 4=_%ft Lin. 


Part 3 Copy. Solve each equation 
in rows 1 through 9 below. 


5 ob 
7 
X228443 


1. n=33415 
; 3 
2. d=7x95 (5x6) —23=w 
252 17 
3. (7x12)+$=n t= (435+5)x2 
3 l 
4, (36+9)—n=1 n+(3+3)=25 ‘ 
5. X—(33X2)=33 (48+3)+23=n 
21 
6. (12+4)4+6=a p=2x (43463) 


25 1 
7. C=(2X93)4+6  rt6x(22+7) 
37) 123 
8. (34+4)x6=n2 x4(191-123)+6 
4 
9. he (6-28) x4 7=n+(6-3) 
Part 4 


1. Which operation is the inverse 
operation of addition? Of multiplica- 
tion? Subtraction; division 


2. Which 2 addends would you 
associate in 954+9+5=n? Why? 


Answer each question below. 


3. Which two operations of arith- 


metic have the commutative prop- 
erty? Addition; mult iplication 


4. Which number is the identity 
number of addition? Of multiplica- 
tion? ©; | 


Checkup Time 


The numerals in (_) tell the pages where you can turn for help. 


Important Ideas 


1. Story problems must be trans- 
lated into the language of arithmetic 
before they are solved. (131) 


2. Arithmetic sentences usually 
consist of numerals, a letter or let- 
ters to hold the place for a numeral, 
and the = sign. (132) 


3. Any letter may be selected to 
hold the place for a numeral. (132) 


4, Arithmetic sentences in which 
you use the = sign are called equa- 
tions. (132) 


5. Solving an equation involves 
finding a replacement for the letter 
which makes the sentence true. (132) 


Questio s to Discuss 
Whys 45 for answers 
1. ys you rea each prob- 


lem at least tavioe? (131) 


2. How would you translate the 
equation (9x6)+n=100 into the 
English language? (132) 


3. How do you determine which 
operation or operations to use when 
translating a problem into an equa- 
tion? (133) 


4. How can you determine 
whether the information in a problem 
is needed in its solution? (134) 


5. What is one good method to use 
in estimating answers? (137) 


6. Why may more than one equa- 
tion be suitable for solving a prob- 
lem? (138) 


Written Practice 


Solve each problem below by using 
an equation 
1275+500=n — $17.75 

1. A baseball club needed $25 for 
equipment. After earning $12.75, the 
club received a $5 gift. How much 
money did the Gite then have? (134) 
6x79=n $4, 

2. Betty ie to buy 6 records 
at $.79 each including tax. How much 


money did she need? (136) 


3. At a tire sale, Mr. Cox bought 
3 tires at $19.95 each and a fourth 
tire for $1. How much, on the aver- 


age, did each tire cost? (138) 
[(3x1995)+100}=4=n $15. 21 
4. John’s father bought 11,8 gal- 


lons of gasoline at 36,3; eens per 
gallon and 23 gallons of antifreeze 
e dhe or a ee How much money 


(AS Te (2h 98)=n 11.62 
peck $ 


Panes papers for 7¢ each. 
The papers cost him 4¢. Last week he 
delivered 125 papers. At the same 
rate, how much money can he expect 


to earn in 4 weeks? (142) 
4x(125x(7-4)]=n $15.00 
145 


Part 1 Express as equations. 


1. 15 plus 9 equals some number. 
15+9=n : 
2. Some number minus 44 equals 6. 


ei 

3. 3.di ded by a number. 
or on 

4. 5 times some number multiplied 


by 8 equals 0. 5x(nx8)=0 or 
(an) bon 

5. Some number plus 50 equals 75. 
n+50=75 
Part 2 Each of the problems below 
is followed by four equations. Write 
the equation or equations you might 
use in solving each problem. 


1. Ann has 17 records. This is 5 
more records than Betty has. How 
many records does Betty have? 


a. 17+5=©r ce 17=r+5 
b. 5-+r=17 d. r=17-5 


2. John had enough books to pack 
6 boxes with 12 books in each box. 
He had 5 books left over. How many 
books did he have in all? 
a. (6412)+5=b e. (6X12)+b=5 
b. b=(6X12)+5 d. (5+6)x12=b 

3. Barbara had $5.00. She spent 
98¢ for a book and 79¢ for lunch. 
How much of the money was left? 


a. (500—98)—79=n 
b. n=(500—79) =98 
ce. 500—(98479) =n. 
d. (98+79)+n=500 
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Self-Evaluation 


Part 3 Write an equation for each 
of the following problems. Estimate 
an answer and record it. Solve the 
equation, and compare the result 
with your estimated answer. 

Est ach Sheree? bad seats for 
35 pupils. There were 18 classrooms 
in the school. The average enrollment 
per classroom was 32. How many 


pupils were enrolled in the school? 
18x32=n 576 pupils 
2. Mary read a 324-page book in 


one week and a 198-page book in the 
next week. On the average, how many 
pages did she read each day during 


the 2-week period? 9 
(324+198)+(2x7)=n 377 pages 
3. In its first 8 games a football 


team scored 14 points, 35 points, and 
20 points. Last year the school team 
averaged 20 points per game. This 
year’s average score is how much 
above last year’s average? 
((14+354+20)3] -20=n 3 points 

4. Don charged 50¢ an hour for 
washing windows. He worked for 
Mrs. Green for 24 hours. She paid 
him and gave him 25¢ for bus fare. 
How much money did he get from 
Mrs. Green? 

(25x50 )4+25=n $1.50 

é Mr. Brown drove for 8 hours at 
an average speed of 42 miles per 
hour. His company allows 9¢ a mile 
for car expenses. How much should 
his company pay him for his car 
expenses that day? 
(8x42 )x9=n 30.24 


Adding Tenths 


Jane has a rain gauge which will 
measure, by tenths, any amount of 
rainfall up to 5 inches. The present 
reading of the gauge is .9, or nine 
tenths. How much rain fell on Sun- 
’ day? On Monday? On Tuesday? 


Suppose you wished to know how 
much rain fell on Tuesday and Wed- 
nesday together. You would add .2 
and .9. Observe how this addition 
is shown on the number line on this 
page. Look at the fraction scale first. 
Do you see that 


Now look the decimal scale. Do 


you see that 


.2+.9=1.1? 


Oo ale 2 ac Aube So & 
10 [Ke) fe) 10 10 10 10 
O ie oe os 6G 
L, Sp set : 

T0'10 10' 4+ 3 aii 

6. %., 7%, : 
2. 10’ 10 10° Gt, 9=1 7 
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Look again at the addition in dec- 
imal form. The decimal point in .2 
and .9 reminds you that the de- 
nominator is tenths. Since the denom- 
inator is common to both fractions, 
simply add 2 and 9. Add .2 and .9 as 
you add 2 and 9. Use the decimal 
point in the sum to show that you 
were adding tenths. 


Oral 


1. How would you add .4 and .3 in 
fractional form? In decimal form? 
See below. 

2. How would you add .8 and .9 in 


fractional form? In decimal form? 
See below, 


ae & ore 10. At l2 13 
: 10 10 10 10 10 10 10 
Ua ROM Rs he 


Fractional numbers may be written 
in decimal form. Would you expect 
arithmetic with decimals to be in 
full agreement with arithmetic with 
fractions? Check your answer by 
studying the example below. 


iy 9 tenths a 
+755 +8 tenths +8 
47 17 tenths oi 


pan 
[= 


The short form of adding .9 and 
.8 is to add 9 and 8 and then to write 
the sum in tenths. 


Suppose you were to solve the 
equation 3.2+4.9=n. The steps are 
shown in fractional and in decimal 
form in A and B. 


The whole numbers and the frac- 
tional numbers are added separately. 


A B 

3% 3.2 
+42, +4.9 

7H = (741)+5=835 8.1 


In A, first the fractional numbers 
and then the whole numbers were 
added. 


The addition in B is similar to 
adding 82 and 49. Look at B again. 
The numerals are written so as to 
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Adding Numbers in Decimal Form 


keep the decimal points in a vertical 
line. Then each digit in the sum is in 
its proper place-value position. Re- 
minder: Any whole number can be 
expressed in decimal form. For ex- 
ample 3=38.0 and 14=14.0. 


Oral 
1. Tell the steps to take in solving 


the equation 4.6+6.5=n. See column 1. 


2. Tell the steps to take in finding 
each sum. 


a b ec d 
9 3.6 32.7 175.8 
+7 +45 +146 +69 
1.6 8.1 47,3 244.8 
Written Solve for n. 
a 6.9 9.6.9 
1. .446.5=n n=8.7+.9 
2. 8447-0: 2105496 
Copy. Write each sum. 
a b c d 
3. 7.6 8.5 2/7 147.5 
43.9 47 +35.8 4258.5 
i 5 15.5 62.8 406.0 
4 8.2 7.2 2.4 7.5 
35.1 8.1 3.7 21.1 
47.5 +91.4 471.5 +8.5 
50.8 106.7 71,0 ote 
5 11.3 19.5 175.8 897.6 
23.01 85.8 719.6 762.1 
42.2 +65.9 +541.2 +657.8 
26,6 171.2 1436.6 2317.5 


Adding Hundredths 


Suppose you were to solve the 
equation .54+.60=x. Since .54 is a 
little more than .50, which is 4, and 
.60 is also somewhat more than 4, 
and $+3=1, the value of x will be 
greater than 1. Could it possibly be 
as much as 2? Why not? 


Study A, B, and C. 


A B C 
put eSe=x 54+ .60=x 54 
ii4=x 1.14=x +.60 
1.14 


Which numeral can you use as a re- 
placement for x in A? In B? Then 
=1455 or 1.14. 


You are most likely to use the col- 
umn form shown in C above. In this 
form, you write the numerals in a way 
that keeps the decimal points in a 
vertical line. Why? 


You had experience in adding deci- 
mal numbers when you solved prob- 
lems involving dollars and cents. 
Thus you should be able to solve such 
equations as 1.67+3.25=n. Study 
the solution below. 


185 1.67 
+3335 +8.25 
425 4,92 


Oral Tell the reason for each step 
you would take in solving for n. 
See column 1. 


1. gay.52.286 9+. aie ae 

Ze 74648 .59+.8 a id 

8. 42i5s2n 396475220 
Written Copy. Solve for n. 

i dzeeene pie -y 

2. 754.802 7° 944.442 

3. Aa.19-+.28 Ae .36-+.45 

4. n25.674.12  Ariags3.z24 

S. 3964759 Gaetigsen” 


Copy. Write each sum. Check your 
work for accuracy. 


a b c 
6. 67.57 3.33 55.64 
49.65 426.77 +4.76 
77,22 30.10 60. 40 
7. 95.67 4.58 98.88 
+8.98 +97.63 +3.4 
104,65 102.21 102. 28 
8. 17.87 46.7 54.45 
429,23 447.94 +48.67 
47.10 94,64 103. 12 
9. 60.17 72.3 90.4 
32.0 30.47 37.08 
+83.75 454.05 +42.70 
175. 92 156. 82 170.18 
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The Associative Property of Addition 


7+3+2=X oth 

(743) +2=X (5+%) 

lO+2=X is 
i2= x 


Study the computation as shown 
above. Then take any three decimal 
numbers. Group them in different 
ways before adding them. The group- 
ing of addends will not change the 
sum. Thus the associative property 
of addition applies also to numbers 
in decimal form. 


By grouping, or associating, the 
addends, you can sometimes do addi- 
tions without using pencil and paper. 
To illustrate, solve the equation be- 
low without using pencil and paper. 


.82+7+.18=n 


You probably know that .82+.18= 
1.00. Then (.82+.18)+7=1+7=8. 


See what happens when you take 
any two decimals, for example .7 and 
.5, and add them in either order, like 
this: .7+.5 and then .5+.7. In each 
case the sum is the same. Thus the 
commutative property of addition ap- 
plies also to decimal numbers. 
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2 =X 7+.34+.2=%X 
=X (7+.3)+ 2 =X 
=X 1.O+.2 =X 
is =X 2x 


re) 
° 


Practice in Adding Decimal Numbers 


Oral Solve for n. Tell how you as- 
sociated the addends. 


o- we b 17 
1. 8+.54.2=Nn 6+.7+.4=Nn 


8. 


0 1,46 
2. 34.74+44+.3=N .37+.46+.63=n 


1&9 


3. .854+.1543=N° .06+.19+4.94=n 


Written Copy. Write each sum. 
Look for groupings by 10’s. 


a b c d 

1. 8.15 9.27 7.22 6.81 
3.47 4.98 1.46 4.79 

8.99 1.53 3.64 7.29 
4+2.05 +4687 43.58 +3.31 
22.66 22.65 15.90 22.20 

2 4.10 7.92 1.32 9.74 
1.54 3.43 8.07 8.89 

2.96 1.17 2.33 6.20 
46.34 45.76 +5.74 +41.16 
14.94 18,28 17.46 25.99 


Can you do this? Express 3, 3, and 
4 first as tenths and then as hun- 


dredths in decimal form. -5, «2, -8; 
.50, .20, .80 


Adding Thousandths 


Suppose you were to add .009 and 
.007. The common denominator is 
one thousand. The addition may be 
done in any of the ways shown below. 


Do you see that you add thou- 
sandths in the same way as you add 
tenths and hundredths? 


Now study the addition an, 19e its 
represents tenths, Hs hundredths, and 
.Ths thousandths. 


Sometimes you add decimal num- 
bers expressed with different denom- 
inators, for example .875 and .28. 
Study the two solutions below. 


375 28 375 655 


ooo treo =1000+1000=1000 


875+ .28 = .3875+.280 = .655 


The fractional form shows that 
28 was written as 33%%. Then the 


fractions had a common denominator 
and addition was possible. In decimal 


form .28 was written as .280. Does 


28 __2809 
10071000" 


If the addition of .3875 and .28 is 
written in column form, you need 
not write .28 as .280. However, be 
sure to write the numerals so that 
the decimal points are in a vertical 
line. 


Oral 


1. How would you express .5 as 
aa As thousandths? 


2. In column form how would you 
write the solution for the equation 
.8+2.50+.895=n? See below. 


Written Copy. Write each sum. 


a b Cc 
1. .009 .038 785 
+.037 +.196 +.693 
.046 . 234 1.478 
2s 3.721 14.721 39.921 
+2.986 +39.985 +145.899 
6. 707 54. 706 185. 820 
3. 514 251 
7.000 .03 14 
2? 4.152 4.402 
+.107 +.204. +.829 
7.841 4.637 5. 588 
4. 3.234 4.205 4.029 
61.24 1.247 7.213 
2.00 31.328 322 
+1.429 +3.026 +54.03 
67.903 39.806 65.594 
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Ann lives 1.1 miles from school. 
Betty’s house is .8 of a mile from 
school. How much closer to school is 
Betty’s home than Ann’s? 


You are to find by how much one 
number is greater than the other; 
so you subtract. The equation is 
1.1—.3=n. 


Study the solution on the number 
line above. Does +4—33,=;8,? Does 
1.1—.3=.8? 


Betty’s home is .8 of a mile closer 
to school than Ann’s. 


Study the example below. You will 
see again that the arithmetic of num- 
bers in decimal form is in full agree- 
ment with the arithmetic of numbers 
in fractional form. 


5 8 tenths 8 
=a0 —3 tenths -3 
bo 5 tenths 5 


The short form of subtracting .3 
from .8 is to subtract 3 from 8 and 
then to write the answer in tenths. 
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Subtracting Decimal Numbers 


If you remember to write the nu- 
merals so that the decimal points are 
in a vertical line, your answer will be 
expressed correctly. 


Now study A, B, and C. 


A B C 

7.8 3.06 73.803 
=3.9 —1.87 —2.65 

3.9 119 7ueS 


In A, B, and C, the computation 
is the same as with whole numbers. 
Do you see that the numerals are 
written so as to keep the decimal 
points in a vertical line? 


Oral 


1. In example A, how was the min- 
uend renamed to make subtraction 
possible? 6 and 18 tenths 


Answer these questions. 


2. What changes in form were 
made in B before subtraction was 
possible? See below. 


3. In C, why is 8 written in thou- 


sandths place of the answer? 
See below. 


2. As 2 and 9 tenths and 16 hundredths. 
3. Because there are no thousandths in the subtrahend to subtract 
from the 3 thousandths in the minuend. 


4. In B and C on page 152, how 
would you check the computation? 
Answert+subtrahend=minuend 
Written Copy. Replace each letter 
with the numeral that makes each 
statement true. 


a b 
1. fede . ‘ota 
9 “oT 98t - “bs72—.60 


or: 4,22 
3. .42-.35-d w=4.46—.24 


.017 1.815 
4. .092—.075=m n=3.150—1.335 


Perform the indicated operations. 
Check for accuracy. 


a b Cc 
5. 14.7 54.8 58.7 
8.5 ~15.4 -4.9 
1.2 39.4 53.8 
6. 68.2 36.4 99.2 
149 ~18.6 ~27.5 
53.3 17.8 71.7 
ve 54.78 64.30 72.40 
93:05 =2126-° 13.08 
ai. Ta 43.04 59.32 
8. 81.70 60.12 51.90 
-19.07 —28.07 —37.83 
62. 63 32.05 14.07 
9. 6.008 9.998 8.964. 
2.004  —3.427  —3.547 
4,004 6.571 5.417 
10. 8. 25.850 72.050 
3.006 —7.006  —5.209 


4.994 18.844 66. 841 
11. 540.025 225:590 962.875 


—12.675 —114.275 —387.998 


527.350 111.075 574.877 


n=(12+. 1)-(8+.2) 

n=(11+1.1)-(8+.2) 12.1 
n=(11 -8)+(1. t=, 2) -8.2 
n= 3 .9= 3.9 3.9 


Solve these problems. 


12. One metal rod had a length of 
1.17 ft. A similar rod had a length of 
1.29 ft. What was the difference be- 


tween the two lengths? 
1, 29-1. 17=n ke: ft 
13. One piece of metal measured 


.075 in. in thickness. A second piece 
measured .080 in. What was their 


combined thickness? 


075+. 080=n = 155.4 
14. Janet had a femperakilte of 


101.0°. This was 2.5° above her nor- 
mal temperature. What was her 
normal temperature? 


101,0-2.5=n 98.5 
15. Jack wants to spend $5.98 for 


a sweater. He had $2.75 and earned 
$.85. How much more money does he 


need? 
5.98-(2. 75+. 85)=n $2. 38 
16. After buying a book for $1.29 


and a ball for $.79, Arthur had $2.00. 
How much money did he have before 


making his purchases? 
1, 29+. 79+2. 00=n $4.08 


Another way Study the solution of 
the equation n=7.8—3.9 below. 


n=(7+.8) —(3+.9) 7.8 
n=(6+1.8) —(3+.9) 3.9 
n=(6—3)+(1.8—.9) 3.9 
n=3+.9=3.9 


Use the way presented above to 
show all of the steps taken in sub- 
tracting 8.2 from 12.1. See below. 
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Each trip across the lake was .3 
mile. How far did Dick row if he 
made the trip 4 times? 


You are to find the sum of 4 equal 
numbers; so you multiply. Let m 
represent miles. Then the equation 
is 4 x.8=m. 


Observe how the multiplication is 
shown on the number line above. 
Look at the fraction scale first. Do 
you see that 

4xto=totrotiotvo=t6 or 14? 
Now look at the decimal scale. Do 
you see that 


4x.3=.8+4.384.384+.3=1.2? 


The multiplication can be done in 
column form as shown below. The 
abbreviation Ts means tenths. 
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- Multiplying Tenths 


Except for the decimal point, the 
multiplication itself is identical to 
multiplying 3 by 4. The decimal 
point shows that tenths were being 
multiplied. 


Try multiplying .8 by 9 both in 
fractional and in decimal form. Do 
you obtain 2.7 as your answer? Is 
the number of decimal places in the 
product the same as the number of 
decimal places in the decimal factor? 


Oral How would you multiply .2 by 
4 and then .5 by 8 in fractional form? 
In decimal form? See column 1, 


Written Solve for n. 


1 axadl Aoows 
2 2x.42n 28 ax.7 
] éxBe : n=8x.3 
4. 3x.72n R=7%.9 
5. 6xX.4en “Wa9x.5 


Multiplying Tenths, Hundredths, and Thousandths 


Roger bought 6 stamps at $.04 
each. How much did he spend? 


Since $.04 is 4 hundredths of a 
dollar, you can think of $.04 as .04. 
Let ¢ represent the cost of the stamps. 
Then the problem may be expressed 
as 6x.04=c. Study the solutions 
below. Do you see again that arith- 
metic with decimal numbers is the 
same as arithmetic with fractional 
numbers? 


4 _6xX4__24 
6Xzo0=100=100 


6x .04=.24 
Roger spent .24 of a dollar or $.24. 


Multiplying .04 by 6 is similar to 
multiplying 4 by 6. However, the 
decimal point must be used in the 
answer. Is the number of decimal 
places in the product and in the 
decimal factor the same? 


How would you multiply .004 by 6? 
Compare the multiplication of num- 
bers in fractional and decimal form. 


6Xzo50=1000=1600 


6x.004=.024 


Since you are multiplying thou- 
sandths, the answer must also be in 
thousandths. 


Suppose you were to multiply .735 
and 15. Two solutions are shown. 


pe Zion 
1000 


Do you multiply .735 by 15 as you 
multiply 735 by 15? Where is the 
decimal point in the answer? Why? 


Oral Answer each question below. 
Explain your answer.See column 1. 


1. How would you multiply .412 


- by 15 in fractional form? 


2. What is the advantage of work- 
ing in decimal rather than in frac- 
tional form? 


Written Solve for n. 


1 axzact 4x er sr 
2, 3x.4321F7 5X.16—Ae 
3. 6x.142'1 3x.84—h 
4, 17x.85= 144 43705 x96 
5. 3x.032= 996 2 6 x .035 
6. 8x.463 93,f04 458x199 
cs 35x.978 oh on oy 567 
8, o7x.322h 4 494 284x.750 
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Multiplying a Decimal Number by a Whole Number 


Bob’s father averages 15.6 miles 
on a gallon of gasoline. How far can 
he drive on a full tank of gasoline if 
the tank holds 18 gallons? 


The equation is 18x15.6=n. Since 
you multiply decimal numbers just as 
you do whole numbers, 
the multiplication can 


be done as shown at the rae 
right. Multiply 15.6 by — 
8 as you multiply 156 156. 

by 8. Then multiply 5808 


15.6 by 10 as you mul- 

tiply 156 by 10. Then 

add the partial products. Are the 
decimal points in a vertical line? 


Bob’s father can drive 280.8 miles 
on a full tank of gasoline. 


Study A and B. Notice the posi- 
tion of the decimal point in 3.26 and 
42.357 and in each partial product 
and product. 


A B 


3.26 42.357 
x2: 25; 
6.52 211.785 
32.6 847.14 
so2 1058.925 


- On your paper write the factors 
given in A and B above. Do the 
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multiplications yourself and compare 
your answers with those given. 


Oral Tell where to place the decimal 
point in the replacement for n. 
Reminder: The number of decimal 
places in the product must be the 
same as the number of decimal 
places in the decimal factor. 


ae 3 63.0 2 

l. 3x2.1=n n=30x2.1 
9.0 90.0 

2. 2x4.5=n n=20x4.5 
8.48 84.80 

3. 4xX2.12=n n=40x2.12 


8.048 6.025 
4. 4x2.012=n 5x1.205=n 


Written Solve for n in rows 1 
through 4 above. Then copy and find 
each product in rows 5 through 9. 


a b c 
5. 3.4 2.3 8.2 
x12. x31. x22. 
40.8 Tl,2 “70.4 
6. 6.3 7.5 6.8 
x15. x34. x36. 
7 .96 4.44 5.22 
x8. x2. x3. 
7.68 8.88 15.66 
8 8.94 1.25 9,27 
x2. x2. «2. 
17. 88 2.00 18,54 
9 356 6.008 9.037 
x95. x94. X25. 
33.820 564. 752 225,925 


Solving Problems 


Read each problem carefully at 
least twice. Then translate each 
problem into an equation. Make an 
estimate and record it. Estimates 


may vary.., 

. An airplane traveled at an aver- 
age speed of 475.645 miles per hour 
for 5 hours. How far did it travel in 


the 5 hours? 
5x475. 645=n 2378. 225 mi. 


2. The average rainfall per year 
in Bob’s state is 15.24 inches. Bob 
is 12 years old. About how many 
inches of rain have fallen in Bob’s 
state during his lifetime? 

15, 24x12=n 182.88 in. 

3. Carolyn spends $.20 a day for 
bus fare and $.25 a day for lunch. In 
5 days how much will she spend for 
both? 


it 20+. 25)=n $2.25 
A: Sally’s father earns $480 per 


heen He pays 4 of it for rent. 


How much rent does he pay each 


pontad 


‘a thm pound box of candy 


ae $1.98. A one-pound box of the 
same candy costs $.75. How much 
per pound would you save by getting 
the three-pound box rather than 3 
pme-poynd boxes? oz 

6. Sally walks to a school .7 of 
a mile from her house. She comes 
home for lunch each day. How many 
miles will. she walk to and from 


school in 5 days? 
5x (4x. 7)=n 14 mi. 


7. A gallon of water weighs 8.33 
Ib. A gallon of milk weighs 8.6 lb. 
How much more will 25 gallons of 


milk weigh than 25 gallons of water? 
(25x8. 6) -(25x8. 33)=n 6.75 1b. 
8. Tom ran 100 yd. in 12.9 sec- 


onds. How much slower was this than 
the Jefferson school record of 11.8 


seconds? 
12, 9-11. 8=n 1.1 sec. 


9. A sheet of thin paper is .002 
in. thick. How thick would a stack 


of 75 sheets of the paper be? 
75x. 002=n «150 an. 
10. If the average monthly rainfall 


in a city is 2.19 in., how much rain 


can be expected in a year? 
12x2.19=n 26.28 in. 
Oral Tell your estimated answers 


for problems 1 through 10. 


Written Solve your equation for 
each problem on this page. Compare 
your estimated and computed an- 
swers. Read each problem again to - 
determine if your answer is reason- 
able. Write your answer. 


A quick review 


a 13 b 
16), 316 9 3 13 

1. gL Oxe) =r P—(e+i6) =18 
2: Peat x60 Tel? 6ee 

12.5 49 
3. i= (9x.06) +12 W= (236+4) —10 

24 20 
4, (n+12)+6=6 r=(74x0)+20 
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A repair crew expected to use 3 
tons of asphalt to repair a mile of 
highway. How many tons of asphalt 
should the crew use to repair .1 of 
a mile of highway? 


If you let t represent tons, you 
could translate the problem into the 
equation t =.1 x3. Study the two solu- 
tions of the equation. Which solution 
seems easier to you? 


t=75X3 t=1x8 
te =3x.1 
=io Or 2 =.3 


The men should use .3 of a ton of 
asphalt. 


Do you suppose it is possible to 
develop a method of multiplying a 
whole number by a decimal number 
without changing to fractional form 
each time? Should it be possible to 
multiply by a decimal number with- 
out using the commutative property 
of multiplication? Before trying to 
answer these questions, look for a 
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Multiplying a Whole Number by a Decimal Number 


pattern in the multiplications below. 
Hint: Notice especially the number 
of*zeros in the factor in fractional 
form and in the product. 


77 X30=39=3.0 


730 X10=45=.70 


ppX8=4=.3 
TooXT =rey=-07 
90 


1000 X90=r880 
= .090 


aon ae —__ 9 _. 
1000 X9=x900 


= .009 


1 _ 50 
10000 X50 =i¢000 


= .0050 


1 —— 
T0000 X5=r9000 


=.0005 


Did you discover the pattern sum- 
marized below? 


nese i 


Multiplier | Nut 


Do you see that the number of 
decimal places in the product is the 


same as the number of zeros in the 
multiplier? 


_ See if you can find a pattern to 
help you determine the number of 
decimal places in the product as you 
study the multiplication below. 


2X8 =95X8=h = BS =6 x= 6 


038X7=735XTH=2h= 21x41 
=21x7zo9=.-21 


007 X9=7950X9= roGo= 1000 


=63Xz¢b5=.068 


Is the number of decimal places 
in the product and in the decimal 
factor the same? 


Oral Solve the following equations 
without using pencil and paper. Tell 
how you decided upon the number 
of decimal places in the product. 


a6 2.0 9 
1. .3x2=n n=.5x4 
3.0 4.8 
2 .ox6=Nn n=.8x6 
3.0 10.8 
3. .2x15=n n=.6x18 
.09 wi. 
4, .03x3=n n=.02x6 
45.00 
5.. .038x25=n n=.15x300 
6. .002x6R 2 = - 7 005x25 
. 200 P ea 
7 .004x50=n n=.009 x20 
,189 370 
8. .003x63=n n=.010x37 


Written Copy. Find each product. 
In partial products write the nu- 
merals in a way that keeps the dec- 
imal points in a vertical line. 


a b Cc 
fe 4 6 8. 
x.2 Sa5 x9 
2. 7. 9. Ds 
x.16 X23 x .008 
MAz. 2.07 016 
3s, 83 32. 18. 
x .036 x .24 x.6 
288 7.68 10.8 
4 69. 125. 48. 
x .08 x .06 x.015 
5.52 1.90 . 20 
Do ell2: 356. 527. 
x .009 x.015 x .362 
1.008 5.340 190.774 


Translate each problem into an 
equation. Then solve each problem. 


6. Mr. Kremer sold .75 of his 15 
acres of land. How many acres of 
land did he sell? 

. 79X15=n 11.25 acres 

7. Bob lives .6 of a mile from 
school. He makes the trip 4 times 
each day. At least how far must he | 
walk in a school week of 5 days? 
5x (4x. 6)=n 12.0 mi. 

8. A new highway cost about § & 
$875,000 a mile. How much would .8  _ 
of a mile of the highway cost? | 
. 8x875000=n $700 000 a 

9. Jack was taking a 3.7-mile hike. |pa 
After hiking 1.8 mile, how much far- | 999 
ther did he still have to hike? eres 
3. 7-1. 8=n 19) mil, 
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A ax.2=hxb d= B= 6 x=06 
B ISX S50 % 0 — 1000 = 1000 = 1% toon = OD 
C 2 x 03 = 76G X 10 = e000 = T0000 = 72 X OGG = 0072 


In the computations on the board 
both factors are decimal numbers. 
Study the computations. Notice espe- 
cially the digits printed in blue. Then 
count the digits in both of the frac- 
tional factors. In A there are 2 dec- 
imal places in the product. How 
many decimal places are in both 
factors together? Look at B. Are 
there 3 decimal places in the product 
and also in both factors together? 
How many decimal places are in the 
product and in both factors together 
in C? 


Knowing that the number of dec- 
imal places in the product is the same 
as the number of decimal places in 
both factors together is very helpful. 
You multiply the decimal numbers as 
you multiply whole numbers, and 
provide as many decimal places in 
the product as in both of the factors. 


Suppose you were to multiply 3.125 
and .25. How many decimal places 
are in both factors together? There 
are 5. Then there should be 5 decimal 
places in the product. 
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Using Two Decimal Factors 


Study the multiplication below. 
Observe the position of the numerals 
and decimal points in the partial 
products and in the product. 


3.125 

x.25 

15625 
.6250 


£78125 


Oral Tell the steps you would take 
in multiplying 4.622 and .87 in deci- 
mal form. See column 1. 


Written Copy. Write each product. 
a b c d 

1 ahh 1.6 2.9 .04. 
x.06 x.08 ~x.07 x .02 
042 .128 .203 .0008 

2 .05 12 17 1.12 
x.08 x.03 x.06 x .04 
.0040 .0036 .0102 .0448 

3. 2.37 3.91 4.78 .003 
x.02 x.08 x.65 XZ 
.0474 .3128 3.1070 .0006 

4. .031 125 375 = =64.224 
x.03 xX.05 x.87 x .02 
00093 .00625 .32625 .08448 


Rounding Off Decimals 


John is attempting to round off 
$1.17 to the nearer 10 cents. He 
must decide whether the answer is 
$1.20 or $1.10. Read his sentences. Is 
$1.17 closer in value to $1.20 or to 
$1.10? To the nearer 10 cents, $1.17 
is rounded to $1.20. 


Try rounding off $1.17 to the 
nearer dollar as shown. 


$1.17 < $2.00 by $.83 
$1.17 > $1.00 by $.17 


Since $1.17 is closer in value to 
1 dollar than to 2 dollars, $1.17 may 
be rounded off to 1 dollar. 


Suppose you were to round off 
$3.50 to the nearer dollar. Of course 
$3.50 is no closer in value to $4.00 
than to $3.00. In cases like this you 
round off “to make even.” This 
means that you make the digit pre- 
ceding the digit being rounded off an 
even digit, as 2, 4, 6, 8,.... Since the 
3 in $8.50 is odd, round off $3.50 to 
$4.00 rather than to $3.00. 


Suppose you were rounding $4.50 
to the nearer dollar. You could 
choose $4 or $5. Since 4 is already 
even, round $4.50 to $4.00. 


If you can round off such numbers 
as $1.17, and $38.50, you can round 
off 1.17 and 3.50. Why? 


$117< $1.20 by $.03 
$lI7 > $110 $07 


Write sentences like those on the 
board to help you round off 3.6 to 
the nearer one, and 3.783 to the 
nearer hundredths, tenths, and one. 


Oral Show the class the sentences 
you wrote. Explain each sentence. 


Written 


1. Round off 3.2, 9.6, 8.5, and 3.5 
i me nearer one. 3.0; 10.0; 8.0; 


oh Round off 6.53, 9.35, 10.50, and 
11.50 to the nearer tenth and to the 
nearer one. See below. 


3. Round off 9.007, 5.899, 7.3853, 
and 8.639 to the nearer one. 
o. 6, 7; 
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Knowing how to round decimal 
numbers to the nearer one is helpful 
to you in estimating a product. Sup- 
pose, for example, you are to solve 
for n in n=9.3x8.6. Why is 81 a 
good estimate? Why is 72 a poor 
estimate? Would you expect the 
product to be nearer to 81 or to 72? 


Your estimate will help you deter- 
mine the number of decimal places 
in the product. In this case, there 
must be 2 places. The solution below 
will help you see why. Study the 
computation below. 


oa 


9.3 
x86 
bX to = 160= 18 
$x9=2= 5.4 
8xs=G= 24 
8x9=72= 72. 
79.98 


Observe that the decimal points in 
the partial products are on a straight 
vertical line. Where is the decimal 
point in the product? 


Now study the solution of the 
equation n=38.85x42.9 shown below. 


42.9 
X3.85 
divdenig= “2145 
100“\10~ 1000 
ib Xib=t00= 34.32 
ee ee ew, 
165.165 
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Multiplying Decimal Numbers 


Is the number of decimal places 
in the product the same as the num- 
ber of decimal places in both of the 
factors together? 


Oral Make two whole-number esti- 
mates for n in rows 1 through 6. One 
estimate should be a number larger 
and the other a number smaller than 
the exact value of n. 


@4.00 35,52 8 
1. 1.6x2.5=n n=4.8~x7.4 
10.44 10,488 
2 36K%29=Nn n=8.74x1.2 
41.552 3.3042 
3. 7.42x5.6=n n=2.67 X1.26 » 
18.5935 77.7750 
4. 9.07*2.05=n n=1.22x63.75 
187.4495 5.2500 
5. 76.51x2.45=n n=1.25~x4.20 
5.3808 67.9112 
6. 3.54x1.52=n n=7.24x9.38 


Written Record an estimate before 
solving for n in rows 1 through 6 
above. Compare your estimated and 
computed answers. Write your an- 
swers. Then solve problems 7 and 8. 


7. At 16.7 miles per gallon how 
far can a car be driven on 12.5 gallons 
of gasoline? 
12.5x16. 7=n 208.75 mi. 

8. Jane’s mother bought a 53- 
pound roast that cost $.84 a pound. 
How much change should she get 


from $10.00? 


10,00" (See. 84)=n $5. 38 


Problem Solving 


Read each problem carefully at 
least twice. Then translate each 
problem into an equation. Make an 
estimate and record it. Keep your 
paper for reference. Estimates may 


va4)-Bind the cost of 14.9 gallons of 
gasoline at 36.2¢ per gallon. 

(Write 36.2¢ as .362.) 

14, 9xyPh25" Jone father filled his 
gas tank, the speedometer read 
17832.9. He filled the tank again 
when the speedometer read 18072.0. 
How far had he driven? 


18972 05)/5 e hes aekee cous ‘$4. | 


Find the cost per ride. 


4. 00+ jim had aboard 4 feet 34 inches 
long. He needed a piece A feet 63 
inches long. How much too short 
was the board which he had? 


nee *Frelen’s father bought 15 gal. of 
gas at 35.9¢ per gal. and 1 qt. of oil 
at 65¢. What was the total of these 
purchases? 


15x.359)+.65= .04 , 
(16x -gaity’s: mother paid 85¢ for a 


gallon of milk. What was the price 
per quart? 


1 
.85+4= sek 
te At the estinabe of a trip the 


speedometer on Mr. Johnson’s car 
read 10976.3 miles. At the end of the 
trip it read 12531.8 miles. How far 
did he drive on the trip?’ 
12531.8-10976. 3=n 1555-5: mi. 


4. [(4x12)+68]- ((4x12)+35]=n 


8. At one stop Mr. Johnson bought 
9.5 gal. of gas. At 37.9¢ a gal. how 
much did the gas cost? 


ws % Mr. J Sneon's car gets an aver- 
age of 16.9 miles per gallon of 
gasoline. At this rate how many miles 
can he drive on 9.5 gallons? 
9.5x16.9=n 160.55 mi. 

10. Dick’s father can get a 5-gallon 
ean of oil for $4.84. What is the price 
per quart? 


. rv a oh uncle sat young chicks 
for $48.75. What was the average 
price per chick? 

48.75+75=n $.65 

Oral Tell your estimated answer for 


problems 1 through ae 


Written Solve your equation for 
each problem on this page. Compare 
your estimated and computed an- 
swers. Read each problem again to 
see if your answer is ‘reasonable. 
Write your answer. 


Can you do this? Reconstruct the 
multiplications below by replacing 
each dot with a numeral. There is 
only one possible solution for each. 


a b 

Bf or e256 356 
x2e x28 X3° _xS 
206 296 17e0 1780 
Je TA eece 1068 
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Study each multiplication below. 
Which factor is the same in each one? 
Do both digits of this factor also 
appear in the product? 


75 78 7.5 
x10 x 100 x 1000 
75.0 750.0 7500.0 


How is the place-value position 
of the 7 and 5 changed when you 
multiply 7.5 by 10? By 100? By 
1000? 


Take other numbers expressed in 
tenths. Multiply them by 10, 100, 
and by 1000. As you look at each 
product, do you always see the 
digits of the number you chose? How 
has the place-value position of the 
digits been changed? 


Now study these multiplications. 


/5 ES wi 
x10 x 100 x 1000 
7.50 75.00 750.00 


How is the place-value position of 
the 7 and 5 changed when you multi- 
ply .75 by 10? By 100? By 1000? 


Try multiplying other decimals by 
10, 100, and 1000. Convince yourself 
that the same digits appear in the 
product as in the number you chose 
as the other factor. 


By now you should have discovered 
a pattern to help you decide upon the 
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Multiplying by 10, 100, or 1000 
— OY NT, or IU 


place-value position of each digit in 
the product when you multiply by 
10, 100, or 1000. The number of 
zeros in 10, in 100, and in 1000 helps 
you make your decision. Why must 
you sometimes affix zeros in the 
product? 


Oral Read. Supply each product. 
Tell how you decided upon it. 
a b 


b0.0 
I 10x84? 190% 8A 


800.0 . 650 
1000x.8=n 10x .065=n 


Written Solve for n in rows 1 
through 5. Perform the indicated 
operation in rows 6 through 9. 


a b c d 

6 .08 .08 .08 .008 
x10 ~x100 »x1000 x 100 

. 80 8.00 80. 00 . 800 

7 2.4 .24 .024. 3.68 
x10 x100 »x1000 x 100 
24.0 24.00 24.000 368.00 

8 .368 5 4 7.641 
x10 »~x100 x100 »~x1000 

3. 680 500 170.0 7641.000 

9. 2.55 8.2 .2/7 37.5 
x10 ~x100 x100 »~x1000 
25.50 820.0 27.00 37500.0 


2. 
6.500 65.000 
3. 100x.065=n  1000x.065— n 
95.0 36. 900 
4, 10x9.5=n 100 x .369=n 
1200.0 2500.0 
5. 1000x1.2=n 1000x2.5=n 


Review and Practice 
You should be able to do the work 
on this page without any help. 


Part 1 Copy. Perform the indicated 
operation. Check your work. 


a b 


Cc 
6r33 376 10 
1. 54)897 435)9076 761) 9234 


2. 579.4 $24.36 $3.47 
286.3 86.94 2.99 

529.2 57.28 8.63 
4347.7 449.17 +552 
1742.6 $217.75 $20.61 

3. 896.54 $9836.42 $500.00 
_328.75 —7947.58 —437,29 
567.79 $1888.84 $62.71 
4. 362 392 873 
218 4278 —27%5 
714 15 598 

5 323 878 341 

123 x 293 X38¢ 
mo 2 805B T320;% 

6. 473.2 947.075 600.96 
per) 1525 1000 


118.3025 118 3.84375 600960. 00 
Part 2 Solve for n. 


oot ond,” 
43x5§= we n=92x 108 
7 264 
63x73=n8 70 173x158 


1 

2 

i ee 
; 
5 


9.58x9.32=n n=36.7x53.1 
i 19 
243-63=n2! =723-134 


Part 3. Solve for n. 


a 3 b 3 
1. (27+3)+10=n (81+9)xn=27 


2. (86-414) +25=n (56-29) +3=n 


0. (144=12)x'n 524 (56+8)xn=49 


4. 72+(9X12)=A 8x(8+n)=8 


1 
5. (Ax4)=n=8 — (10x9)+180= A 


Part 4 Solve each problem. 


1. Ted’s father, while on a busi- 
ness trip, had to rent a car for a 
day. He had to agree to pay $10.00 
plus 10¢ for each mile that he drove 
the car. If he drove 392.9 miles, how 
much rent did he have to pay when 


he turned in the car? 
10. 00+ (322. 9x. 10)=n $42.29 
2. During the first week in August, 


Jerry earned $5.65. He earned $6.75 
during the second week, $9.35 during 
the third week, and $7.95 in the 
fourth week. On the average, how 
much money did Jerry earn each 
week during that month? 1 

(5. 65+6, 75+9. 35+7.95)+4=n $7. 425 

3. Steve rode 3.2 miles to Dan’s 
house. From there he rode 2.4 miles 
to Larry’s house. Then both boys 
rode 1.8 miles to the beach. Steve 
rode directly home from the beach, 
a distance of 4.9 miles. How far had 


he ridden altogether that day? 
3,242,441. 8+4. 9=n 12.3 mi. 
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Checkup Time 


The numerals in ( ) tell the pages where you can turn for help. 


Important Ideas 


1. When adding and subtracting 
decimal numbers, write the numerals 
so as to keep the decimal points in a 
vertical line. (148) 


2. You add and subtract tenths, 
hundredths, and thousandths in the 
Same way as ones, tens, and hun- 
dreds. (148-149, 151, 152) 


3. Arithmetic with decimal num- 
bers is in full agreement with arith- 
metic with fractional numbers. (148, 
152, 154) 


4, There must be as many digits 


after the decimal point in the prod- 
uct as are after the decimal point in 
the factors together. (162) 


Questions to Discuss 
i. jst would You use fractions to 
prove that .2+.9=1.1? (147) 


2. Which of the properties of addi- 
tion of whole numbers apply to 
addition of decimal numbers? (150) 


3. How would you use fractions to 
prove that .8—.3=.5? (152) 


4. How would you use fractions to 
prove that 4x.3=1.2? (154) 


5. What is the denominator of the 
answer when you multiply tenths by 
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tenths? Hundredths by tenths? Thou- 
sandths by tenths? (158) 


6. Between which two whole num- 
bers will the exact product lie when 
you multiply 6.7 and 9.2? (162) 


7. What short method can you use 
to help you place the decimal point 
correctly in a product? (162) 

Written Practice 


Perform the indicated operations. 


a b 
1. 145.9 460.87 
+32.5 +935.79 (148, 149) 
178.4 1396.66 
P4 7.932 14.237 
+8.675 +35.929 (151) 
16.607 50. 166 
3 12.17 18.357 
—6.39 —6.295 (152) 
5, 76 12.062 
4 .96 4.653 
“12 X35 (155, 156) 
1T. 52 162,855 
5 19, 3.17 
x.08 x .34 (158, 159) 
1.be 1.0776 
6 5.75 6.12 
x.43 x.95 (160) 
2.4725 5.8140 ; 
Ts 6.398 9.435 
X4.85 X7.95 (162) 
31.03030  75,00825 


Self-Evaluation 


Part 1 Copy. Perform the indicated 
operations. 


a b Cc 
60r21 6 100r13 

1. 31)1881 237) 1422 326) 32613 
2 88.5 324.6 2.142 
—63.8 = Alsi} —.970 
Dart 3ll.o lle 
33 9.008 18.765 54.976 
—.644 —-12.777 — 19.893 
8.304 A 35.003 
4, 4 2.0 8 
8 oe. 2.6 
+6 +4 $9.0 
Wests) 2.6 12.4 
5 2.012 5.082 17.890 
8.42 9.821 9.861 
WGA 6.401 8.943 
+59 +9,.765 +5.805 
23.542 31.069 42.499 
6 983 31.3 989 
x .6 x .03 «2.34 
589.8 939 2314.26 
7 3.402 195.6 84.560 
«5.34 <3.79 3.33 
18. 16668 741.324 281.58480 


Part 2 In place of each dot use the 
sign =, >, or <, whichever makes 
the statement true. 


1. fotfotiy ¢.9+(.8+.2) 
a= 
2. 6.17—3.98 © 6-3 


3. 3x5 0.54+.54+.5 


07X35 ® 35x.07 
9.017 8.039 © 72 


3x (1.096 +2.975) ©3 


4 

5 

6 

7. (2x5)x.0096 © .096 
8. 1000x.12 © 1000x.120 
9 


(3X.2) x6 © 3x (.2X6) 


Part 3 Solve these problems. 


1. The average annual snowfall in 
one city is 71.10 in. In another city 
the average snowfall is .02 in. Find 


the difference. 
71.10-.02=n 71.08 in. 

2. A building lot is 55.7 ft. wide. 
The lot next to it is 69.9 ft. wide. 
What is the total width of the two 


lots together? ~ 
55. 7+69.9=n 125./0yLt 

3. In three months J oe’s father 
bought gasoline as follows: 35.9 gal., 
41.8 gal., and 49.9 gal. Find the total 
number of gallons*he bought. 


35.9+41.8+49 .9=n 127.6 g 
4. Mr. Johnson owns 5 aie Totes 


Each has a width of 51.5 feet. What 
is the total width of the 5 lots that 


Mr. Johnson ownel 
5x51.5=n 2510 
5. The sixth ie ‘sold 264 stu- 


dent tickets at $.25 each and 72 
adult tickets at $.75 each. How much 
money did the sixth graders receive 
for all of the tickets? 


(264x.25)+( 72x. 75)=n $120.00 
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Midyear Review 


On your paper, write the answer to each exercise on these two 
pages. Then you will have answers to check during the class dis- 
cussion. The numerals in (_ ) refer to pages where you can turn 
for help. see T168 and T169 for answers. 


Number Meanings 


1. What is the place value of each 
digit in 9075.346? (6, 9) 


2. How would you show the mean- 
ing of ? by using a number line? (12) 


3. How do you rename 3 as sixths 
and § as fourths? (15, 16) |x+ 


No 4. How do you round a decimal 
number to the nearer one? (161) 


Addition and Subtraction 


1. Why is addition called a binary 
operation? (21) 


2. Using whole numbers and then 
fractional numbers, give examples to 
show that addition has the commu- 
tative property and the associative 
property. (21, 22) 

3. What steps would you take in 
solving a story problem? (26, 31) 


4. Using whole numbers and then 
fractional numbers, give examples to 
show that subtraction is the inverse 
operation of addition. (27) 


5. Explain a good way to check 
subtraction. (29) 
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6. Explain how to solve the equa- 
tion 145—18=n in two steps. (30) 


Multiplication 


1. Which of the properties of addi- 
tion also apply to multiplication? 
(41, 45) 


2. Give an example to show how 
you use the associative property of 
multiplication. (45) 


3. Give an example to show how 
the commutative property of multi- 
plication may save time when you 
are multiplying a whole number by a 
fractional number. (75) 


4. What is the advantage of reduc- 
ing fractions before multiplying frac- 
tional numbers? (86) 


/\° 5 Give examples to show that the 

arithmetic used in multiplying frac- 
tional numbers is the same as the 
arithmetic used in multiplying dec- 
imal numbers. (158-160) 


Division 
1. Give examples to show that di- 


vision is the inverse operation of 
multiplication. (58) 


2. Give examples to show that any 
multiple of a number is divisible by 
that number. (60) 


3. How do you find the average of 
five different numbers? (65) 


4. What is a good way of deter- 
mining a trial quotient and also its 
place-value position? (61, 66) 


5. What steps do you take in di- 
viding numbers in fractional form 
when the denominators are equal? 
When they are unequal? (94, 103) 


Measures 


1. What steps do you take in meas- 
uring something? (113) 


2. How do direct measurement and 
indirect measurement differ? (113-114) 


3. Give several examples of for- 
mulas used in converting from one 
measure to another. Be ready to ex- 
plain how to use the formulas. (116) 


4. How does the scale of a 24-hour 
clock differ from the scale of a clock 
you usually use? (121) 


Problem Solving 


1. What are some advantages of 
reading a problem several times? 
(131, 134, 135) 


2. What are some symbols you 
might use in writing arithmetic sen- 
tences? (132) 


3. What steps do you take in de- 
termining the operation to use in 
solving a problem? (133) 


Written Practice 


Copy. Find each answer as indi- 
cated by the operational sign. 


a b 
1. 72975 97026 
+89386 (25) —69385 (29) 
162361 27641 
2: 32 98 
+42 (36) —42 (38) 
414 
3. 38750°. ! 15,99 349 
x675 (52) g92)177320 (69) 
26156250 
4. 95.438 17.215 
+37.954 (151)  —9.638 (152) 
133.392 TO. 
5. 6.735 9.720 
x35 (156) 8.95 (162) 
Ds aie PID 86.994 


Solve the following equations. Re- 
place each letter with a numeral to 
make each statement true. 


6. x=3kxag ee isk (65) 
7. axixgenZ (88) 
8. Z+8=p2q (98) 
9, 123:21-m 6 (105) 
10. 975—(212+419)=c 344 (138) 
11. (290-87)x35=n 7105 (139) 
12. (181x20)+5=d 74 (140) 
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Test 1 Copy. Replace each letter 
with the numeral that makes each 
statement true. 


@ 93442 15 9 
1.) 93200-9758=n d—(0+39)+15 


| =9-418-41245 W=2x(9-+15) 
45 5d 
b2.9x(.754+.3) 83-28-16 


18517 95 
17530+987=s  (95+0)xl=r 


(45+4.12)x3=A' (8}+28)49=r9 


4 
— 87 
8+(12422)=n15 t496—(12x3) 


Ll 
29% (.97-.9) 38493-1794 


(9-.3)49-4° 


A NOP) Be) 


(7-.3)x.82 


Test 2 Copy. Replace each dot 
with =, <, or >, whichever makes 
the statement true. 


“I. .0815x8 © 8x.0815 
184+19+82 © (18+82)+19 
.076 x.435® .76x.435 


315 in. © 26 ft. 3 in. 


2 

3 

4 
“5. 12.7 mic @ 6700 ft. 
6.; 575 sec. © 9 min. 35 sec. 
7. 25 Ib. 8 0z.® 400 oz. 

8. 15.75 mi.® 80,000 ft. 
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Midyear Tests 


Test 3 Copy. Find each answer as 
indicated by the operational sign. 


a b 

435 3146r57 
1. 47) 20445 298) 937565 
; 2» 319.747 4910.57 
917.536 8310.47 
+389.724 +4763.29 
1627. 007 17984. 33 
3. 14.097 354.213 
‘ —7.326 —193.860 
6. 771 160.353 
4. 4.325 19.706 
x75 x .83 
324.375 16. 35598 
5: 9.112 16.235 
x4.98 8.05 
43.37 610 130.69175 


Test 4 Solve each problem below. 


1.) Mr. Taylor was making a 700- 
mile trip. Before lunch he drove for 
53 hours at an average speed of 42 
miles an hour. How many more miles 
did he have to drive after lunch? 
700-(54x42)=n 469 mi. 

(2.)John bought one record for 
$1.29 and another for $2.98. The tax 
was $.17. How much money must he 
pay for his purchase? 
1,29+2.98+.17=n $4.44 

8.) Janet had a new spool of ribbon. 
From it she cut 8 pieces each 43 yards 
long and had 14 yards of ribbon left. 
How many yards of ribbon did the 
spool hold? 


(8x45)+15=n 36 yd. 


Dividing Tenths 


How many strips, each .2 of an 
inch wide, can the boy cut from a 
strip .8 of an inch wide? You can 
find the answer by setting up the 
equation .8+.2=n. Since division is 
the inverse of multiplication, the 
equation can be solved as .8=n x.2. 
One way to solve for n is to use a 
number line. On the number line 
above, how many segments .2 of an 
inch in length are contained in a 
segment .8 of an inch in length? 


Does .8+.2=4? Does .8=4x.2? 
The boy can cut 4 strips. 


Suppose now that you translated 
the equation .8+.2=n into the frac- 
tional form 3+ =n. You could 
solve for n as shown below. 


ie oie ee ee | 
10° 10-10+10-1-— 


Why is 1 the denominator of the 
quotient? Could you find a replace- 
ment for n in 3$+75=n and in 
.8+.2=n by dividing 8 and 2 as 
though they were whole numbers? 


Oral Tell the reasons for the steps 
you would take in solving for n in 
the equations below. Solve for n. 


Check by using a number line. 
See column 1. 


a b 
3 3 
l. 3+$=n 9+.3=n 
ee ee 6-2-7) 
2 2 
3. 78+$=n 1.6+.8=n 
2 2 
4, nx.2=4 4+.2=n 
3 
5. NX.3=.9 9+.3=n 
2 
6. nx.4=.8 8-4-7 


fe) | 
O 2 Se BG 1(8)9 1.0 11 1.2 
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How many small squares do you 
gee in the large square above? Hach 
small square is zo or .01 of the 
larger square. 


The blue line separates the large 
square into halves. How many hun- 
dredths do you see in each 3? 


k=if=.50 $= 488=1.0 

Suppose you are to express % as 
a decimal and do not wish to use 
graph paper. You could use a number 


line to help you. On the number line 
below do you see that $=;5=.5? 


ee 
2 


Ot 2ZaH5 6&7 SF Wh 


Graph paper and number lines are 
awkward to use in finding a decimal 
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Equivalent Fractions and Decimals 


name for a fractional number. You 
can save time by using an equation. 
For example, to find the decimal 
equivalent of $, you can use the 
equation $= 74. Think: 10 is divisible 
by 2. Then proceed as follows. 


2=2xS 

3=3%3 Why? 

£=4~x2 Think: 2 is 1. Why? 
b-dxd Why? 

baso= 5 


See if the procedure works in 
finding the decimal number for z. 
Study the equations below. Which 
would you use? Why? 


n 


A. — 
4~ 100 


Is 10 divisible by 4? Is 100 di- 
visible by 4? Since 100 is divisible 
by 4, work with the equation 4=760- 
You rename 745 a8 ass and pro- 
ceed as follows. 


I 


z 4X25 
a=-axe5s Why? 
a=aX25 Why? 
a=2X38 Why? 
4=59=.25 


Suppose you wish to find the dec- 
imal number for 2. What might you 
do? Study the solution below. 


8=3x5=38x.25=.75 


Now begin with 3. Since 1000 is 
divisible by 8, use the equation 
$=zo00 You can rename 7245 as 
gxizs and proceed as follows. 


a. n 

8 —8xX125 
e-sxizs Why? 
e-eXr2s Why? 
t=3xHif Why? 
$= 1000 =.125 


Suppose that you wapked te find 
the decimal equivalent of 2, 2, 4, and 
so on. You could use the procedure 
shown below. 
2X¢=2X.125=.250 
3X $=3X.125=.875 
4x4=4~x.125=.500 


|p oleo aojro 
ll 


Oral Answer each question below. 
See page 173 and above. 


1. What steps would you take in 
finding the decimal equivalent of §? 
Of 8? Of 2? 


2. What is the reason for the fol- 
lowing steps taken in rote the 
decimal equivalent of 35? Of +5 


A EX 1vn po eRe ey 
20=20x5 OF soxs OF 3aOXs 


3. What steps would you take in 
finding the decimal equivalent of 
$5? Of 3? 


Written Use the equation form to 
find the decimal equivalent for each 


fraction below. 


a b Cc d e 
l. 30.5 %.08 32.75 %.2 &5 
to 3 425 §.6 %.202.6 


S00 0708ea 70085 . 16 


~~ eS Sale Sf 
slo 
Se) 
ole 


20, 30 12503220. 25 Zoa 015145. 032 


10. 55,18 2,10 25.24$.8 2516 
A quick review 
59,22 
1. 9X (34.5+12.6+18.7) =n 
648 .02350 
2. (435.176— = 75) x4.75=b 
196. 716051 
WS 8x (4 07x50. 095) 
4,5450625 
7 oe Bx. 005 x6.050) 


4.885 
5. r=50.015—(35.060+10.07) 
4655 
6. 5280=n+625 


594 
7. W+1956 =2550 2 


1603 
8. (65x53)+126=a 


12.99 
9. C=.47+3.58+6.194+2.75 
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Using Division to Find Decimal Equivalents 


The equation method is a good one 
to use in finding the decimal equiva- 
lent for 5. However, there is a still 
faster way of doing this. In this faster 
way you skip the fractional form 
entirely. 


Recall that #5 means 20)7. In 
this form, division is not possible, 
but if you rename 7 as 700 hun- 
dredths, you can divide as in A. 


85 hundredths 

A 20)700 hundredths 
60_ 
100 
100 


You will save time if you use the 
decimal point in place of the word 
hundredths. Recall that 


=700_700 and 28;=.35 


Study B and C. Observe how the 
decimal point is used. 


B 20)700 C 


85 
20)7.00 
6.0_ 
1.00 
1.00 


In B the decimal point in the place 
for the quotient is in a vertical line 
with the decimal point in the div- 
idend. In C the quotient is to the 
right of the decimal point. 


174 lc. .34375 
2a. .140625 
2b. .296875 


Suppose you wish to find the deci- 
mal equivalent of §. Since 1000, but 
not 10 or 100, is divisible by 8, you 
may work in thousandths as shown: 
8)7.000. Then divide as you divide 
whole numbers. Does 7000+8=875? 
Does 7.000+8=.875? 


There is a way to predict whether 
or not a given fraction has an exact 
decimal equivalent. The steps are 
given below. 


a. Make sure the given fraction 
is expressed in lowest terms. If it 
is not, reduce it. 


b. Determine if the denominator 
of the reduced fraction divides 10, 
100, 1000, and so on. If so, you can 
be certain that the fraction has an 
exact decimal equivalent. 


Oral Tell if division can be used to 
find an exact decimal equivalent for 
each fraction below. Yes. Also see 


below. 

a b Cc d 
1 4.35 2375 3 3.3125 
2& 3s 12.40 12.3 


3. 85.75 86.34 125.144 too. 


Written Use division to find a dec- 
imal equivalent for each fraction 
above. Consider the division com- 
plete when the remainder is 0. 


Approximate Decimal Equivalents 


_ Study the work which Jack is do- 
ing at the board. Which digit would 
you expect him to write next? And 
next? And next? No matter how long 
Jack works, he will never obtain a 0 
remainder. He may either repeat the 
writing of 3’s over and over again; 
or after the final 3, place three dots, 
like this: 3=.3838- - - . The dots after 
the final 3 are read and so on indefi- 
nitely. Now try dividing 2 by 8, 8 by 
33, and 27 by 37. The results are 
shown below. Find the numerals that 
are repeated. 


2=.66666--. repeats 1 numeral 
33 =-242424.-. repeats 2 numerals 
34=.729729.-- repeats 3 numerals 


The decimals shown above are 
called repeating decimals. In a re- 
peating decimal the same numeral 
or the same set of numerals is re- 
peated indefinitely. 


There is a way to predict whether 
or not a given fraction has a repeating 
decimal equivalent. The steps are 
given below. 


a. Make sure the given fraction 
is expressed in lowest terms. 


b. Determine if the denominator 
of the fraction divides 10, 100, 1000, 
and so on. If not, division will 


produce a repeating decimal. 

I. .G666055% 2.166.000 01 cet 6585 
2, eOQveat «ot: .166...¢ .95 

Oy sLOOSSs Tel eaxk x€OOwcat «92 

4, 


JBST nt «ODO. 6% «6925. 29 


Oral Predict which decimal equiva- 
lents will be repeating decimals. 


Tell why. 
See column 14 Also see be low. 


wiz az z 5 
3 6 9 9 
Di \oeg: il 15 19 
° 8 40 90 20 
B.°.. 3. 8 13 23 
oBe 11 18 25 
4, §& ii oe 12 
re 12 13 95 


Written Write the decimal equiva- 
lent of each fraction above. Express 
repeating decimals in thousandths. 
Place three dots .- - after such 
equivalents. 
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FRACTION EQUIVALENTS 


Common Decimal 
Fraction Eguivalent 

5 5 

Pee 4 725 

é 75 

5 2 

é uy 

3 6 

3 8 

5 333 


maOz= 
mo—Hjaorwz 
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Study the table of equivalents 
shown above. Which of the fractions 
have repeating decimals as equiva- 
lents? These fractions, 4, §, ¢, and %, 
are often rounded to the nearer 
thousandth. Why is 4 rounded to 
333 while 2 is rounded to .667? 
Which digit is in ten-thousandths 
place when you divide 1 by 6? 5 by 6? 


How would you round the decimal 
equivalent of 4 to the nearer ten- 
thousandth? To the nearer hundred- 
thousandth? How would you round 
the decimal equivalent of 3 to the 
nearer ten-thousandth? To the nearer 
hundred-thousandth? 


For most purposes, you will find 
it unnecessary to round equivalents 
beyond thousandths. 
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Common Decimal 
Fraction Equivalent — 
2 
3 -666"" 
| 
G . lI66°% 
5 
3 833" 
| 
z 22 
3 
5 "On 
5 
2 625 
7: 
re .875 
Ae | 
10 3 


Practice with Decimal Equivalents 


Oral Why is it important to learn 


the decimal equivalent for each frac- 
tion in the above chart? 


Written Solve for n. Round re- 
peating decimals to thousandths. 


See column 1. 
a 


b 
i 
1. (15427)+3=n 73x 19)+8 
(35x12)+40A He ?68~16)+6 
137.2 487.5 
(49x14)+5=n n=(75x65)+10 


40.375 112 
(17x19)+8=n n=(42x16)+6 


Ss - FS 


11 48 
(82-16)+6=n n=(79+65)+3 
Can you do this? Find a pattern in 
which digits are repeated when you 
find decimal equivalents for 7, yy, 
and =>: 


Dividing a Decimal Number by a Whole Number 


John ran 4 laps around the indoor 
track in 61.2 seconds. What was his 
average time for each lap? 


Let n represent the number you 
are seeking. Then the equation is 
61.2+4=n. Why? 


Before solving for n, you may wish 
to make an estimate as shown. 


Since 4x15=60, n>15. 
Since 4x16=64, n<16. 


The answer must be a number be- 
tween 15 and 16. 


You divided tenths and hundredths 
when you solved problems involving 
dollars and cents. Recall also that 
tenths and hundredths were divided 
in the same way as ones and tens, 
and that the decimal points were on 
the same vertical line. Then you 
should have no trouble dividing 61.2 
by 4. Study the solution and its 
check in A. 


15.3 Check 
4)61.2 15.8 
A 4 xd 
21 61.2 
20 
te 
12 


John made a lap in 15.3 seconds. 


Estimating a quotient is always 
worthwhile, because your estimate 
will guide you in placing the decimal 
point. 


Suppose you are to solve for n in 
176.40+14=n and are to make an 
estimate. You may disregard .40. 
Why? Then proceed as in B. 


B 


10x14=140 and 140<176 
20x14 =280 and 280>176 


Do you see that n must be a num- 
ber between 10 and 20? 


Now divide 176.40 by 14 as you 
would divide $176.40 by 14. You 
should obtain 12.60 as an answer. 
Check the computation. Is 12.60 a 
number between 10 and 20? 


Oral Make an estimate of a replace- 
ment for n. Tell the steps you took 


in making your estimate. 
Estimates may vary. 


b 
25. : 
1. 75.6+3=n 27.8670 
15.98 
2. 47.94+3=n 105.0+15= 
7.4 
3. 133.2+18=n 121.6+38= 
te ; 
4. 109.2+14 2h 193.5+45= 


Written Solve for n in each equa- | 


tion in rows 1 through 4 above. 
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Some ways to rename 2 are shown 
below. Read the numerals in each 
row. Do you see any pattern? 


200 2000 


9 20_ 200 _ 
=10—100~ 1000 


2=2.0=2.00=2.000 - - - 


The dots at the end of each row 
show that you could go on and on 
indefinitely. How do you know that 
2=20? Does 1=1§, or 1.0? Does 
4=4.00? Does .2=.20? Why? 

Now suppose that you are to solve 
for n in 25+4=n and that your 
answer is to be expressed in decimal 
form. 


Study the solution below. 


A B C 

6 6.2 6.25 
4)25 AY25.0 4)25.00 

a ae a 

i 1.0 1.0 
8 8 
= 20 
20 


What is the remainder of ones in 
A? Does 1 equal ten tenths? What is 
the remainder of tenths in B? Do two 
tenths equal twenty hundredths? 


In B, the remainder of 1 was re- 
named as 1.0. How was the remainder 
of .2 renamed in C? 
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Writing Remainders as Decimals 


You do not need to write the deci- 
mal points in the partial dividends, 
providing you keep each digit in its 
proper place-value position. The di- 
vision is considered complete when 
the final remainder is 0. 


Oral Tell the steps to take in 
solving for n if n is to be a number 
in decimal form. See column 1. 


a b 


B:5 3.2 
1. 17+2=n 16+5=n 

2.5 4.2 
2. 15+6=n 63+15=n 


Written Perform the indicated op- 
eration. Express the quotient as a 
number in decimal form. 


a b c 
4.8 4.5 16.5 
1. 5)24 8) 36 4) 66 
19.2 1,25 6.75 
2. 5)96 8) 10 4)27 
2.75 3.75 2.75 
3. 28)77 24) 90 12) 33 
30.5 50.5 40.5 
4. 26)798 12)606 18)729 
14.9 21.5 54,25 
5. 50)745  40)860 12)651 
20.02 90.5 30.5 
6. 50)1001 12)1086 46) 1403 
72,5 83.75 94.5 
7. 16)1160 12)1005 14)1323 
85.5 345.5 51.2 
8. 14)1197 18)6219 50)2560 


ividing by Hundredths 


Suppose you are to solve the equa- 
tion .96+.12=n. 


Since you know how to divide with 
fractions, solve the equation in frac- 
tional form. 

ob. 02 — Shets 8 
100-1007 100 A 
This shows that .96+.12=8. 


This division can also be done 
using the) sign as shown. 


8 
12 hundredths 196 hundredths 


8 
12).96 
96 96 


Think “How many sets of 12 
hundredths are contained in 96 
hundredths?” There are 8. Does 
8x.12=.96? 


The quotient of 96.12 is 8, and 
the quotient of 96+12 is also 8. 
Therefore it should be possible to 
solve for n in .96+.12=n by dividing 
96 by 12. Study the example below 
to find why this is true. 


96 100.96 
1X43=T00%12 


Suppose you are to divide 1.215 by 
15. You know how to divide by a 
whole number. Study the solution 
below. Why was 1 renamed as 406? 


1.215 _100y1.215 
15 100 “15 


1x 


_ 100x1.215 _ 121.5 _ 
=T00x% =o: Ls =8.1 


Oral Answer these questions. 


1. What is the main advantage of 
changing a divisor to a whole num- 
ber before you divide? To permit 


usi arithmetic of whole numbers 
$5In solving ech equations as 


9.6--.12=n, why should you multiply 
both 9.6 and .12 by 100 rather than 


by 10? Because the divisor is 


expressed in hundredths |. 
ritten Write two solutions for 


each equation below. In the first solu- 
tion work with numbers in fractional 
form. In the second solution, rename 
the divisor as a whole number. 


Answers only b 
1. 72-+.06=47 96+ .24=rf 
2. 84+.21=1r1 95--.05=17 
3. 802.16=" 72+.36=h 


Copy. Find each quotient. 
a b 


4. 42)8.82 
5. .74)44.40 85) 76.50. 
7.3 
6. 15) 1.215 18) 1.314 
24. 105. 
i F717 52 50) 52.50 
9.0 70. 
8. .53)4.770 18) 12.60 
57 200. 
9. .45) .2565 31) 62.00 


Suppose you are to solve the equa- 
tion 5.92+8.2=n. You know how to 
divide when the divisor ig a whole 
number. You also know that you can 
change a decimal divisor to the whole 
number form by multiplying by 1 in 
the most convenient form. By which 
form of 1 would you multiply 3-22 
to change 3.2 to a whole number? 
Would it be 12? 


See what happens when you choose 
to as the name for 1, and solve 
92+3.2=n, Study this solution. 


5.92 592 __ 5.92 10 

3:2 go xX1=33 XTo 
_5.92x10_ 59.0 
=3.2 x10 ="33 


Then you perform the division as 
with any whole number divisor. The 
quotient is 1.85. 

Oral Tell the reason for each step 
taken in solving for n. 
e 


T180, Using the text 
l. n=.5+2.5 


Tell the steps to take in solving 
for n in n=.68+8.5. 
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Division with Decimal: 
ee Nn Vecimals 


Written Copy. Write each quotient. 


a b Cc 
533... 16 8 
l. 7.5)4 37.5)6 22.5)18 
a... 25 1, 83) 
2. 5.5)4 3.6)9 7.5)10 
6.72 .06 214 
3. 1,25)84 .75).045 35) 74.9 
54 18 450 
4. 95/513 .95)153 2.12) 954 
3 6 5 
5. 2.8)84 85)57 1.8)9 
30 80 5 
6. 1.6)48  2.95)536 4.7)235 
Solve for n. 
a 3 4 b 
7 98.1+32.7=n n=9.92+2.48 
.75 2.4 
8. 9.30+12.4=n n=8.40+3.50 
25 20 
9. .92+3.68=n n=69+3.45 
42.2 31.25 
10. 52.75+1.25=n n=80+2.56 


Solve these problems. 


11. A contractor finished 3.2 miles 
of new highway in 5.5 days. On the 
average, how many miles of new 
Mehway_were finished each day? 

12. The driver of a racing car drove 
119 miles in 1.4 hours. What was his 


average speed expressed in miles per 
hour? 119=1. 4=n 85 mph 


Dividing by Thousandths 


Suppose you are to solve the equa- 
tion 15+.008=n, and want to do the 
division by using whole numbers. 
Would you choose +8, +82, or 4920 
as a name for 1 in order to change 
.008 from the decimal form to the 


whole number form? 


See what happens when you choose 
tooy as the name for 1 and solve 


15+.008=n. Study the solution be- 
low. 


When the divisor is expressed in 
thousandths, you can multiply it by 
1000 to produce a whole number di- 
visor. Then you will also multiply the 
aujdend by 1000. Multiplying by 
tooo is the same as multiplying by 1, 


1000 
because 7338=1. 


Do you see that 15+.008=n may 
be solved as 15000+8=n? Then n is 
1875. Check the answer. 


Oral Tell how you know that each 
statement below is true. 

See above. 

1. (002) .008 becomes 2)8 

2. .019).095 becomes 19)95 

3. .015).9 becomes 15)900 
4. 320)96 becomes 320) 96000 


Written Solve for n. Round each 


- quotient to the nearer thousandth. 


"61. 000 6150,090 


1. .819=.009= 006 

2. 4.57.00 2n°°? 425813 050 

3. 081.027 3,000 14°612= 026 
56.000 52.653 

4. 1.064+.019-n n—2.58=.049 

5. 1.58-+,035nl43 805,986. o1g 

6. 1.37=.017097>88 neal: 036 
0.000 

7, 02.65-2.A53 = ose 198 
23. a ae 

8. 7.360+.320-n n= 5852=.209 


Estimate the answer for each prob- 

lem below. Then solve each problem. 
Estimates may vary. 

9. Mr. Carlson bought 9.8 gallons 
of gasoline at 37.9¢ a gallon and a 
quart of oil for 65¢. How much money 
did he spend for both? 


(9. 8x37. 9)+65=n 
10. Mr.’ Carlson n iad a ee, of 128 


miles. His car usually averages 16.4 fay 


miles per gallon. How many gallons 


of gasoline did he probably use on | 


thg trip? 


123-16, 4=n 1.5 gal. 


11. In one city the rainfall for) 
April, May, and June was as follows: | _ 


5.19 in., 3.85 in., and 6.21 in. On the 


average, how much rain fell in each 4 


month? (5.19+3.85+6, 21):3=n 
§..083.«a in. 
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75%. MOS" 7S" 7 oe" 1O=-7 a 
75x 100= 7500 75+ I00= .75 
75xl000=75000 75+Il000=.075 


mao=z 
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Study the work in the chart 
above. Look for the related patterns 
when multiplying and dividing by 10, 
by 100, and by 1000. How is the 
place-value position of the 7 and 5 
changed when you multiply and then 
divide 75 by 10, by 100, and by 
1000? When you multiply and then 
divide 7.5 by 10, by 100, and by 1000? 


Choose any other number, for ex- 
ample 150. Multiply it and then di- 
vide it by 10, then by 100, and then 
by 1000. As you look at each product 
and at each quotient, you will see 
the digits of the numeral you chose. 
You will also see that the place-value 
position of each digit is changed as 
the decimal point is moved. 


Perhaps you have discovered that 
the number of zeros in a divisor of 
10, 100, or 1000 helps you decide 
where to place the decimal point in 
the quotient. If there is 1 zero in the 
divisor, the digits of the quotient are 
in the place-value position 1 place 
to the right of their original position. 
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ISX 100= 700 1 752002: .O7F 


75xl000=7500 7.5+1000=.0075 


Dividing by 10, 100, and 1000 


What happens when the divisor has 
2 zeros? 3 zeros? 


Oral Read. Supply each quotient. 


Tell how you decided upon it. 
See column l. 


b 12.50 
1. 1250+10=n 1250+100=n 
1.29 @k25 
2. 125+100=n 125+1000=n 
1.25 Leo 
3. 12.5+10=n 12.5+100=n 
,; 0125 007 
4, 12.5+1000=n 7~1000=n 
Written Solve for n in rows l 
through 8. 
@ 105 b 
5. 1.25+10=n 1.25+100=n 
.00125 46.7 
6. 1.25+1000=n 467+10=n 
4.67 . 360 
7. 467+100=n 360+ 1000=n 
0045 .045 
8. 4.5+1000=n 4.5+100=n 


A quick review To the nearer thou- 
sandth give the decimal equivalent 
of each fraction that follows: 4, 3, 
4, 500; .333; .667; .750; 
. 167 
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3) 4) 5) 


-200: 


Ta Gnd thie 
To find this 


— You do thi: 


between two numbers 


hany times one number is contained in another 


| Solving Problems 


. Write the equation for each prob- 
lem below. Be ready to tell the class 
why you decided upon the equation 
you wrote. 


1. A distance swimmer averages 
3.5 miles per hour. At this rate, how 
far will he swim in 22 hours? 

2. 25x3. 5=n 7.875 mi. 

2. A hiker walked 11 miles in 3 
hours. To the nearest tenth of a mile, 
how many miles did he average per 
hour? 11:3=n 3.7 mi. 


3. Ronnie’s father bought gasoline 
as follows: 14.7 gallons, 9.8 gallons, 
. 10.5 gallons. He averaged 12.8 miles 
per gallon. How many miles did he 
drive before using all of the gasoline? 
(14, 7+9, 8+10.5)x12. 8=n 

4, Virgil gained 5.25 pounds in 
6 months. To the nearer hundredth 
pound, what was his average gain in 
each of the months? 

5. 2526=n .88 lb. 


5. A milk can that weighed 18.5 


pounds when empty was filled with 8 


274,52 mi. 
259.79 mi. 


6. A: 10x27, 452=n 
B: 10x25.979=n 


448 mi. 


gallons of water. Water weighs 8.33 
pounds per gallon. How much did the 


can full of water weigh? 
18, 5+(8x8, 33)=n 85.14 1b. 
In a road test, car A averaged 


27.452 miles per gallon of gasoline. 
Car B averaged 25.979 miles per 
gallon of gasoline. At this same rate 
how far would each car go on 10 
gallons of gasoline? see pelow. 


7. Mr. Larsen used 65.9 gallons of 
gasoline in December and 51.6 gal- 
lons in January. His gasoline bill 
for the two months was $42.18. On 
the average, how much did he pay for 


each gallon of gasoline? 
42.18: (65, 9+51.6)=n 35. 9¢ 
Oral Tell the class how you decided 


upon each equation for problems 1 
through 7. 


Written Write an estimated answer 
for problems 1 through 7. Solve each 
equation. Compare your estimated 
and computed answers. Write the 
answer for each problem. 


Estimates may vary. 
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Part 1 Copy. Find each sum, differ- 
ence, or product by performing the 
indicated operation. 


a 


1. 1987 
2362 

5950 
+6478 


16777 

2. 47.88 
94.32 

65.40 
+18.76 


729.92 
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b Cc 
$13.25 26.8 
1.60 43.0 
94.80 69.7 
+9.58 +73.5 
$119.23 213;0 


97.495 94.872 
6.281 15.941 
5.426 37.655 

+23.657  +84.766 


132.859 233.134 


198, 278 
+242 +438 


208 ani 
~16} _143 
bs 99:T 
478 20 
8.2" 6.14 
x43 x3 


Review and Practice 


Part 3 Solve for n. 


1. 


2 
3 
A. 
5 


a . i b 
800-25—f i= 


3000-60-99  Yz8%é4-98 

35.7272n H2b681+3 
9.6 2.25 

6.24+65=n Te? 

3 


.545+.109 = i n=7.20+.240 


Part 4 Copy. Write a numeral in 
each blank so that the statements 
below become true. Reminder: = 
means equal in measure. 


nn - & 


2100 
35 min.= a 


A500 Ib.= Tob. 


9 |b. 5 oz. 149, 


115 in.=_yd. in. 
3 hr. 12 min. 22min. 


Part 5 Indicate the operation or 
operations you think of as you read 
each word below. 


a - S| FF 


a b 

addend product 

addition multiplication 
associative sum 

add., mult. addition 
commutative factors 

add., mult. multiplication 
minuend quotient 

subtraction division 
divisor subtrahend 

division subtraction 


Checkup Time 


The numerals in (_) tell the pages where you can turn for help. 


Important Ideas 


1. Whole numbers may be re- 
named as fractions and as decimals. 
(172-173) 


2. The digits in any place-value 
position are divided in the same way 
as ones are divided. (174) 


3. Decimal equivalents of frac- 
tional numbers may always be de- 
termined by division. For example, 
yz means 8+12. (174) 


4, Multiplying both the divisor 
and the dividend either by 10, by 
100, or by 1000, and so on does not 
change the quotient. (179-181) 


5. After renaming the dividend 
and divisor to make the divisor a 
whole number, you place the decimal 
point in the quotient. (179) 


Words to Know 
Repeating decimal (175) 


Questions to Discuss 
ie T185 for answers, . 
1. How do you find a decimal 


number equivalent for a fractional 
number by using division? (172, 174) 


2. How can you tell whether or 
not the decimal equivalent of a frac- 
tional number will be a repeating 
decimal? (174-175) 


3. In what way is dividing deci- 
mal numbers similar to dividing 
numbers expressed as money? (177) 


4. How would you estimate the 
number that n stands for in the 
equation 68.2+3=n? (177) 


5. Why is it unnecessary to write 
the decimal points in each partial 
dividend? (178) 


6. How can you change a divisor 
that is in decimal form to a whole 
number form? (179-181) 


7. What is a short way to divide 
15.1 by 1000? (182) 
Written Practice 


Copy. Perform the indicated oper- 
ation. Round answers to thousandths. 


- 000 4.096 
1. 9+.3=n nx.2=.8 (171) 


175 750 
2. 40)7 20) 15 (174) 
833 684 
3. 6)5 19) 13 (175) 
42.167 26, 200 
4. 12)506 35) 917 (178) 
2 Thi 1.526 
5. 3.5)9.7 21.6) 32.97 (180) 


SP 


3.000 201.900 
003) .009 .421)85 (181) 
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Part 1 Write the numeral which is 
the best estimate of a replacement 
for n. Then solve for n. Answers 
given to the nearer th 

1. 127. So 


86+7=Nn 
a. 10 ec. 20 
b. 100 d. 1000 
2. 14.52+.79=Nn 18. 380 
a. 10 ec. 1000 
b. 100 d. 20 
38. 435.9+10.2=n 42.735 
a. 40 c. 10 
b. 50 d. 100 
4. 989.35+28.7=n 324.472 
a. 300 c. 30 
b. 350 ae 35 
5. 750+.017=Nn 44117. 647 
a. 100 ce. 10,000 
b. 1000 d. 100,000 


Part 2 Solve for n. Round answers 
to thousandths. 


a b 
1. 5.6+8=n HM B+ 4 
23.562 5. 790 
754+32=n n=92.64+16 
2.150 106.857 
n=112.2+1.05 


2.464 4800.000 
32.4+-13.15=n n=72+,.015 
efi 298,571 


2 
3. 41.5+19.3=Nn 
4 
5 ‘n=2.09+ .007 


.312+1.15=n 


Self-Evaluation 


Part 3. Copy. Find each quotient. 


a b 3 
4.6 6.75 7.5 
1. 5)23 ae 4) 30 


2. sy 3528 4. fy? 
3. aT ys ovat 


200 2000 
A, wy 02)4 .003) 6 
06 .6 1.2 
5. 6) .36 3) .18 15) .18 
2 12.5 2 
6. 2.5).50 .4)5 3.5)7 
769 38.4 9 
7. 5.2)4 3.75) 144 7)6.3 
2.725 15.5 8 
8. 12)32.7 .6)9.3 4.3) 34.40 


S LO7 
8.9)3.56 2.8)5.9 


Part 4 Solve these problems. 


1. Henry earned $4.95 in 53 hours. 


What was his pay per hour? 
4.95:5.5=n  $.90 
2. Mary wanted to earn money to 


buy a $24.50 bicycle. At $.75 an 
hour, how many hours would she 


have to work to rs the money? 
24. 50275=n 323 hr 
3. A can filled with milk weighed 


70 pounds. The empty can weighed 
12 pounds. If milk weighs 8.6 pounds 
per gallon, how many gallons of milk 
were in the can? 
(70-12)+8. 6=n 


- 


6.744 gal. 


cues! 44.. 


Making Comparisons 
——_ 2 2 omparisons 


Look at sets A,and B in the picture 
above. How many less stamps are in 
set A than in set B? How many more 
stamps are in set B than in set A? In 
either case the answer may be 
obtained by matching the stamps, 
one-to-one. This type of matching 
establishes a one-to-one correspond- 
ence between the objects in one set 
and the objects in another set. 


A wo Ee 8 
BE! El eye 


The two sets cannot be matched one- 
to-one, for there are 2 more objects 
in set B than in set A. 


Suppose you match the stamps in 
sets A and B in another way as shown 
below. 


A 4 a a 
Be et a. a la 


1 


The sets are now matched by 
making a two-to-three correspond- 
ence. This means that for every 2 
objects in set A there are 3 objects in 
set B. Take two sets of objects. In 
one set have 4 objects and in the 
other have 8 objects. See how many 
different correspondences you can 
establish by matching the objects in 
the sets. 


Oral What two correspondences are 
Suggested by each pair of set draw- 
ings below? 


Dy AS XX XXX 3 to 4 
B  Xxxx XXXX 6 to 8 
2. A XXXX XXXX 4 to 5 
B  XXxxx XXXXX 8 to 10 
3. A XXXXx XXXXX 5 to 2 
B XX XX 10 to 4 
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Using Ratios 


Bob had 6 pennies and John had 8 Oral Tell how you would rearrange 
dimes. The two sets may be matched _ the objects in the sets below to get 
by making a six-to-eight correspond- different equivalent forms for each 


ence as follows. ratio. 
Bob 900000 1. A XXXX 4 xx XxX 
John XXXXXXXXxX 8 B XXXXXX BXXX XXX 
Bob’s set of coins is related to 
John’s set of coins as 6 is related to 2. A XXXXXX 6XXX XXX 
8. Such a relation or correspondence B XX a | X 
between the numbers of two sets is 
called a ratio. The ratio of 6 to 8 can 3. A XX 2X X 
be written as the fraction 3. B XXXX AXX XX 
By rearranging the objects in the 4. A XXX 3x x x 
sets, you get a different form for B XXXXXX GXX XX XX 
the ratio as shown below. 
Bob 000 000 3 5. A XXXXXXXX 8 XXXX XXXX 
i B  XXXXXX 6 XXX XXX 


John XXXX XXXx 4 


Since the same two sets are used Written Make set patterns to illus- 
-in both arrangements above, youcan trate each ratio below. Then, if 
conclude that the ratios 6 to 8, Or possible, rearrange the objects in the 


g, and 8 to 4, or %, are equivalent. sets to get a different but equivalent 
You might have expected this, for form for your ratio. 


you already know from your work See column Li 


with fractions that $=. a b 
You can use drawings of sets to 1. 8 to 10 10 to 6 
show that the ratio of 2 to 31s equiva- 9. Ato 12 12 08 
lent to the ratio of 6 to 9. You might 
proceed as shown. 3. 30.9 9 to 6 
XXXXXX 8 69-6 4. 2103 3 to 5 
XXX XXX XXX a. * : 
XX XX XX 2 oe 4105 3 to 1 
XXX XXX XXX 8 © 7 6. 10 to4 6 to 2 
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Games Played Games Won 


Writing Ratios 


Team standings are often expressed 
as the ratio of games won to games 
played. The Yankees won 8 games 
out of 12. The ratio is expressed 
below. 


(Numerator) 
(Denominator) 


Games won 8 


Games played 12. 


Does 38;=2? Then the ratio of 
games won to games played may be 
expressed as 2, or 2 to 3. 


Suppose you are to give the ratio 
of the number of games won to the 
number of games lost. You must find 
out how many games were lost. Then 
you can write the ratio as follows. 


Games won 8 2 


Games lost 4 a al 


This means that for any 8 games 
won, 4 were lost, or that for any 2 
games won, 1 was lost. 


Oral Answer these questions. 


1. What is the ratio of games won 
to games played for the Yankees? For 
spe" White Sox? For the Angels? 


2! i 14 


Z EVE So ars 
: 


Games Lost 


oQ 
oO 


La 
oO 


fo 
Co 


oO 


2. What is the ratio of wins to 
losses for the Yankees? sce the White 
? For the Angels? & go. 8 
Sox? For the Angels? eae 
3. What is the ratio of losses to 
wins for the Yankees? For the White 


Sox? For the Angels? 4. 4. & 
8" 6°.<8 


Written Express as ratios in frac- 
tional form. 


1. 4 hits for 9 times at bat 4 
. 2 runs in 8 innings F 
. 9 riders for 2 cars 3 


. 15 cents for 2 apples 15 


. 8 pages for 3 envelopes 


©9100 


. 5 cookies for 1 boy 2 


2 
3 
4 
5. 1 table for 4 pupils 2 
6 
7 
8. 10 apples for 5 boxes : 
9. 3 cups for 4 cakes - 
10. 12 glasses for 2 jars & 
11. 90 feet to 5 minutes + 
12. 75 miles to 5 gallons 42 
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You may recall that the same frac- 
tional number may have many names 
as shown below. 


J 2h 8 A'S 
3° 6° 9° 12° 15 * 
24.6 8 _.10 
3° 6 98” LL] CS * 
1_2_ 3. 4 #2 5 
48127167 20 


In each row, called an equivalence 
row, all fractions are different names 
for the same number. The 3 dots 
indicate that each row goes on in- 
definitely. 


Suppose you wished to find a 
replacement for n in each of the 
following. 


By using the equivalence rows, you 
can quickly find the correct replace- 
ment for n. Another way to find the 
replacement for n is to determine a 
name for 1, for example, 3, 3,7. . ., 
and to multiply or divide both terms 
of the fraction by the name you chose. 
For example, in A, 6 is divisible by 
3. 6+3=2. Therefore choose 2 as a 
name for 1. 


In B you would also choose 3 as a 
name for 1. Why? How would you 
decide upon $ as the name for 1 in C 
and also in D? 
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Reviewing Equivalent Fractions 


Oral Read. Replace each letter with 
the numeral that makes each state- 
ment true. Explain why. 

See column Lis 


1. t= a nL —_ 


iz 3 
2 12-4 9 $=é0 48 

3-53 i=te4 =3 3 
4. F=7 3 G=m 1 3=# 5 
Written Write each pair of ratios 
in rows 1 through 4. Replace each 
letter with the numeral that makes 


the statement true. Solve each of the 
following equations. u 


7 2-57 %=82 f=F 35 
8. YaFl4 2-28 B=? 5 
9. io-3550 48-2 8 =F8=$ 3 
10. =5 45 te=49 = 7 
11 g=%¢ 90 36=T65 42 S=25 1% 
12. =F90 =id916 B= 
13. fp=2540 F=30 12=36 > 
14, =25 =$8 i8=5 9 


Y y 


Proportion 


Mary was making little bouquets 
of flowers for table decorations. She 
used 2 zinnias and 3 marigolds in 
every bouquet. She had 24 zinnias. 
How many marigolds did she need so 
that she could use all of the zinnias? 


In A you see the ratio of zinnias 
to marigolds in every bouquet. 


A XX 2 


XXX 3 


Now suppose you were to show the 
ratio of all of the zinnias to the 
number of all of the marigolds. Let 
m represent the marigolds. Then you 
can show this ratio as in B. 


fps 

m 

The ratio of all zinnias to all mari- 
golds is the same as that in any one 


bouquet. Thus you can write = 
between the two ratios as in C. 


Such a statement is called_a_pro- 
portion. A proportion is a statement 
of equality between two ratios. 


Look at C again. To find the num- 
ber represented by m, you can use the 
arithmetic of fractional numbers. 
The thinking steps are shown below. 


Why? 
Choose +5 for 1. 


ll 
— 
x 

colo 


cg|to Colto alto 
ll 
< 
bo bolto 
x 
clto 


Now compare the proportions. 


2. 24 2 24 
=m and §=3% 


What number does m represent? 
Mary needs 36 marigolds. 


For a shorter method, find the 
factor m so that mx2=24. This 
factor is 12. Then multiply 3 by 12. 
What factor would you use in finding 
n in 2=48? Think: nx2=18. Then 
n=9. I will use 9 as a factor and 
multiply 3 by it. Then $=3?. 


Oral Read each proportion below. 
Tell the reason for the steps to take 
in finding the number represented 
by n. See column 1 and above. 


a b c 
lL $84 $22 E86 
f-22 0 98120 8 12 
$89 9286 EB 3 
§awl2 f= 81827 
3=5 12 


Written Copy the proportions in 
rows 1 through 8. Solve for n. 
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Using Proportions in Problem Solving 


Roger made 8 hits in the first 3 
games his team played. The team has 
9 more games to play. If Roger can 
keep the same batting average, how 
many more hits might he expect to 
make before the season ends? 


The ratio of hits to games for the 
first 3 games is §. Let h represent 
the number of hits he must make in 
the next 9 games. To show the ratio 
of hits to the number of games you 
use the ratio 4. 


The ratio of 8 to 8 is the same as 
the ratio of h to 9. Therefore you 
can translate the problem into the 
proportion below. 


Since 8 is contained in 9 exactly 
3 times, h is a number in which 8 
must be contained 8 times. Does 
3xX8=24? Then h=24. 


—24 
—= 19 


olo0 
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Roger might expect to make 24 
hits in the remaining games. 


Translate each of the following 
problems into a proportion or into 
an equation. Be ready to tell why 
you decided upon the proportion or 


equation you wrote. 
See column 1 


1. Betty plans to mount 8 pictures 
on each 2 facing pages of a scrap- 
book. She has 56 pictures to mount. 
How many pages will she need for 
her pictures? a 14 pages 


2. In his motor, Mr. Cox uses 2 
quarts of oil in each 5 gallons of 
gasoline. How many quarts of oil 
will he need if he uses 20 gallons of 

man i? 
gasoline in a week? 5 30 8 qt. 

3. The girls can serve 6 people 

from each quart of ice cream. They 


“need enough ice cream to serve 48 


people at a picnic. How many quarts 
of ice cream should they buy? 

6.48 8 qt. 

1 on 


4. Eight boys planned a cookout. 
They decided they would buy enough 
hamburgers so that each boy could 
have 3. They can make 4 hamburgers 
from a pound of meat. How much 
meat should the boys buy? . & 


15n Wir Patan used 3 quatts of 
paint to cover 225 square feet of 
surface. He has another 6 quarts of 
paint of the same kind. How many 
square feet of surface might he ex- 
pect to cover with uy 2 ae 


=2 _450 sq so 
> Mr. Dixon Ba dent 13 noatids of 


ee -corn seed at 45¢ a pone How 
much change should he receive from 
the $2.00 he gave ae > 


200- (45x15) 
7. Mr. J ae ane i125. 9 miles 


in March, 987.5 miles in April, and 
1417.8 miles in May. On the average, 


how far did he drive each month? 
(1125. 9+987. 5+1417. 8)+3=n 


8. The Whitmers drove 85 miles 
in 2 hours. At this rate, how far could 
they expect to drive in 6 hours? 


is: 2 . ' 
29 OMr. iWon bought 12.5 gal- 
lons of gasoline and had an oil change 
that required 5 quarts of oil. The 
gasoline cost 37.9¢ a gallon and the 
oil cost 65¢ a quart. How much 
money did he owe? 


(12. 5x. 379)+ (5x. 65)=n $7.9 
10. Mr. Thompson averages lA. fg 


miles per gallon of gasoline. How 
many miles can he expect to drive 
on 12.5 gallons? 


14.7 =n ; 
1 12.5 183.75: mi. 


1177 mi. 


11. Sally weighed 85 pounds. Her 
little sister weighed only 15 pounds. 
Sally’s weight was how many times 


that of her sister? 85_n 52 


5 3 
12. John worked ir 47 hours one 
week. Bill worked 5 hours. John 
worked how many times as many 


hours as Bill? 1. 4 3 


13. A rey poughe 10 fiction 
books for each 7 nonfiction books. 
If she is placing an order for 150 
fiction books, how many nonfiction 
books should she order? 


Ofal “Tall the cles the platiahich 
you wrote to use in solving problems 
1 through 13 and why you decided as 
you did. 


Written Record an estimated an- 
swer for each of the problems. Solve 
each problem and compare your com- 
puted answer with your estimated 
answer. Reread the problem to see 
whether your computed answer seems 


reasonable. Write your answer. 
Estimates will vary. 
A quick review 


a b c 
3 9 9 36 12° 60 
T2a—n 3721757 700¢8=s 240 
24 35 Th 
taa=to 2 i7s=is 3 sea=T6.5 


Se se eS oe 
AIS 
ll 
Sb 
@ 


John saved $.25 a week. His aver- 
age earnings were $.75 a week. What 
was the ratio of his savings to his 
earnings? 

You are to use a ratio in making 
a comparison. The $.75 is the base 
of the comparison; so the ratio is 
as follows. 


Savings 
Earnings 


.25 (Numerator) 
-75 (Denominator) 


Note that the $ sign is not part of 
the ratio. 


You would not change the com- 
parison if you multiplied both of the 
numbers by 100, as shown in the 
following equation. 


The ratio of savings to earnings 
is 1 to 3. 


The advantage of multiplying both 
.25 and .75 by 100 is that you are 
then working with whole numbers. 
Is it easier to work with a ratio of 4 
than with a ratio of :23? 


Suppose that a man earned $6.75 
in 3 hours and wanted to use a ratio 
to compare his earnings to the num- 
ber of hours worked. As a fraction 
the ratio is expressed as ®75. The 
ratio can be reduced to 225 which 


is equivalent to 222 or 2. 
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Using Decimals in Ratios 


Oral Express each of the following 
ratios in simplest fractional form. 


2 
1. $.50 to $.75 5 
‘ 00 3 
2. $.30 to $1 05 
3. $1.50 to $3.00 5 
4. $2.75 to $5.00 11 
5 20 


$.90 for 1 hour 90 
] 
Written Each fraction below is a 


ratio. Write each ratio as a common 
fraction in lowest terms. 


a b c d 
1. 162 a3 21 3 Jo 1 
245 08 2 28 4 -30 3 
2 #T #26 23 26. h. 
ade -14 7 30 5 48 3 
3. 22 1 495 30 1 242 
+24 2 48 6 -60 5 36 3 
4, 213. 30 3 322 a | 
28 700 40 400 a ri 4 24 50 
5. a5 10 a 0 zs 20 to 20 
6 3:40 4 $30 4 “3-00 - 238 S| 


A quick review Solve for n. Check 
your work for accuracy. 
8. 
1. (3x1.12)+4.69= ‘el 
2.6325 
2. n=(4.05+5)x3.25 4 


5 

3. 25=nx(2.5+.5) 
1073. 92 
4. 37.5+137.94+34.52+864=n 


931.67 
5. (415.75—219.98)+735.9=n 


Solving Problems 


Suppose that you can buy 8 cans 
of juice for $.41 and that you want 
to know how much you would have to 
spend for 12 cans of the juice. 


Call the price p. Then you can 
translate the problem into this pro- 
portion. 


mele. 
41 


12 
Pp 


Since 8 is contained in 12 exactly 
4 times, p is a number in which .41 
is contained 4 tls To find this 
number, multiply #4 by ¢. Why is 
this possible? Then 


8_\,4..12 
4AtXa=p 
12 42) 
1.647 Dp 


The fractions #2; and 42 have 
equal numerators. Such fractions are 
equal only if their denominators are 
equal. Therefore p=1.64 and the 
price for 12 cans is $1.64. 


Now suppose that Betty saves $.15 
out of each $1.00 that she earns. 
If she earns $12.00, how much of her 
earnings should she save? 


If we call her savings s, we can 
translate the problem into the pro- 
portion 7$$=ys559- Study its solu- 
tion. 


Why? 


The fractions 7368 and 3855 
have equal denominators. Therefore 
the numerators must be the same. 
Thus s=1.80. Betty should save 
$1.80 of her earnings. 


Read problems 1 through 5. Plan 
a solution for each one. 


1. Don saved $1.25 in 5 weeks. At 
this rate, how much can he plan to 
save in 15 weeks? 3 =15 $3.75 


2. Judy paid $1. 05 for ears of soup 
priced at 3 cans for $.85. How many 
cans 0 of sa ad ait buy? 


353 wie earned $1.80 in 6 hours. 


At this rate, how much did he earn 
in 2 hours? _6 _2 $. 60 
1.80 n : 


4. Dick spends $.45 a day on 
lunches. Ann spends $.35. How much 
money will Ann have spent for 
lunches during the time that Dick 


ds $18.00? _-49_~.35 
spends $ TW 


5. Mr. Davis paid $5.25 for 15 


| gallons of gasoline. How much would 


5 gallons of the gasoline cost? 
ae} $1475 ; 
ral Tell the plan you will use in 


solving problems 1 through 5. Tell 
how you decided upon your plan. 


Written Solve problems 1 through 
5. Read each problem again to see if 
your answer seems reasonable. Write 
your answer. 
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Suppose you want to discover 
whether or not two ratios are equiva- 
lent. For example, how do you know 
that ¢=42? One way to find out is 
to reduce both fractions as shown. 


Does 


is to change to a common denom- 
inator as follows. 


410 
6=15 
4. 1rd 
1x#=1xit Why? 
16a 8.08 
isXG-6X15 
60 _ 60 
90-90 


This proves again that ¢={$. 


In the solution above observe that 
the denominator, 15, of +2 was used 
to find 4% as the multiplier for ¢. 
The denominator, 6, of ¢ was used to 
find § as the multiplier for 15. You 
could do this because any fraction 
for 1 may be used. Choosing 72 and 
& as names for 1 was a good choice. 


Recall that two equal fractions, or 
ratios, which have the same denom- 
inators must also have the same 
numerators. Therefore the test for 
finding whether or not two fractions 
are equivalent can be simplified. 
You need only to find out whether 
the two numerators will be the same 
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Determining Equivalent Ratios 


when you multiply each numerator 
by the denominator of the other as 
shown below. 


‘ Think: 15x4=60 


6x10=60 


The two numerators must be 60. 
Then the denominators will be iden- 
tical. Why? Does the test prove that 


Suppose you wanted to use the 
test to find if #=3 or if $3. You can 
apply the test as follows. 


Think: 7x4=28 
5x5=25 
28>25 


The two numerators are not the 
same. Therefore $~?. 


Oral Tell how to decide which pairs 
of ratios below are equivalent. 
See column 1 and above. 


a b c 
B46 % 3@ 122 24 
1 16) 8B td 5» 20 ~ a7 # 
42 48 — 6 18 9 24 — 
2 14) 16 3» 10 # 12) 32 7 
LZ 29 58 18 20 52 
3. Ga 76> Toa 347% 407 267 
4. 3, 12- 2472 = 1) 33 = 
12) 1 89 2 169 48 
32-10 10 50 32 8 
5. tga 35% 5) 75 = 9,3 7 
Written Write each pair of ratios 


above. Replace each comma with = 
or +, whichever is correct. 


Solving Equations 


Suppose you wish to find a number 
for n which will make 3=42. You can 
make use of the numerator test which 
you have studied. Recall that this 
test consists of multiplying each nu- 
merator by the denominator of the 
other fraction. This test wil] pro- 
duce the common denominator, 15, 
for both fractions, Why? 


Study the way in which the nu- 
merator test is used below. 
20 
F 5 
nx5=20x3 
nx5=60 


Since division is the inverse of 
multiplication, nx5=60 becomes 
n=60+5 and n=12. Then 42 = 20. 
The number you were seeking was 
12. You can prove that 47 =22 by 
reducing both fractions. 


n_ 
3= 


Here is another example in which 
you find the number for a in ar=i. 
If you wish, you may first rewrite 
this proportion as i5=s% so you will 
have a on the left. Study the gsolu- 
tion below. 


ax21=7x12 
ax21=84 


[herefore 34;=54 and a must be 4. 


Oral Tell the steps you would take 
in solving each equation below. 
See column 1, 


1. 2-§24 B=4 49 8-2 


Se. WwW! a0) 61 
Te=4 28 30=27 20 8 Vv 
ol {sys 121 291 5 Br a0 
15-60 36 @ 16249 54=12 
96 30_ 25 a 2.0) 
64 6 u 30 5 >o7 
10_a £_15 12_ b 
s=6 12 ¢G=s°10 4 =96 


2 
3 
4 
5. 30=20 
6 
7. 
8 
9 


TO;7 9889 


Written Copy. Solve each equation 
in rows 1 through 10 above. Check 
each answer. 


A quick review Write only those 


pairs of ratios that are equivalent. 
a b c 
1 “Be alee 8 40 
16) 3 25) 10 10” 50 
Cees te a 32 4 20 200 
22) 144 8» 2 602 600 
a ie 24 36 ta v7 
25? 12 10) 15 60) 30 
A, 2. 54 35 72 13) 119. 
152 75 50) 16 16? 10 


M 
0 
R 
E 


Y) 


Many of the problems on these two 
pages can be solved by using ratios 
and -proportions. As you read each 
problem, plan a solution. Reminder: 
More than one solution is possible. 
Write your plan, but do not solve 
the problems. 


1. Linda plans to save $5 every 4 
weeks to use in buying a bicycle 
that costs $40. How many weeks will 
it take her to save the money for 


the bicycle? 3=<° 32 wk. 
n why 


2. Mr. Sanders drove 95 miles in 
2 hours. At this rate, how many 
pours a trip of 380 miles take? 

= 8 


hr. 

3. "Mrs. Johnson invited 15 people 
to a party. She planned to buy 3 
pounds of meat for each 8 guests. 
How many pounds of meat should she 


buy for the party ?-2_ 5) 
y tor party 8°15 58 lb. 
4. Mr. Parks was paid $160 for a 


job that he finished in 28 hours. At ,' 


this rate, how much should he be 
~ paid for a job that takes 42 hours? 
160__n $240 


5. A trucker hauled 7200 pounds 
of wheat in 2 loads. He still has 18,000 
pounds of wheat to haul. How many 
loads, the same size as the first 2, 


will he have? 7200_-18000 5 loads 


6. Mrs. Cox paid $180 for 12 
square yards of carpeting. She needs 
5 more yards of the carpeting. How 
much will the 5 yards cost? 


180_n $75 
147, For every $10 that Bob saved, 
his father gave him $2 to add to the 
account. Bob saved $60. How much 
money did his father have to add to 
the account? 


TBA jet : 

"A jet plane made a flight be- 
tween two cities in 1 hour 5 minutes. 
A small plane made the same trip in 
4 hours. The speed of the jet plane 
was how many times the speed of the 
small plane? a 39 


9. A baseball team ans 40 of its 
last 75 games. At this rate, how many 
_of its scheduled 162 games should 
the team win? 
40 nn 


75162 86 games 


10. One player made 32 hits in 80 
times at bat. At this rate, how many 
hits would he expect to make after 
10 more trips to the plate? 

=% 36 hits 
OP A. gallon of paint covers 320 
square feet of surface. Mr. Allyn 
is painting a fence having 800 square 
feet of surface. How many gallons of 
paint does he need? 

Her pepe tor a pair of shoes 
that cost $7.98, Mary had $2.19 in 
her purse. How much money was in 
the purse before she paid for the 


shoes? 
7. 98+2.19=n $10.17 
13. In a test run, Car A averaged 


27.325 miles per gallon of gasoline. 
Car B averaged 26.918 miles per gal- 
lon. How much better was the record 


of Car A than that of Car B? 
27.325-26.918=n -407 mpg 
14. Betty bought 4 cans of fruit 


juice for $.75 and’ 10 pounds of 
potatoes for $.79. The tax amounted 
to $.06. How much change should 


she get from $5.00? 
500- {4x75 )+(10x79)+6] =n $1. 
15. Mr. Baxter used 35.6 gallons of 


gasoline on a trip. His total cost for 
gasoline was $13.14. How much, on 
the average, did he pay for each 
gallon? 13.14:35.6=n — $, 37 


16. In 1960 Ray Norton tied the 
world’s record of 9.3 seconds for the 
100 yard race. At the same rate, how 
many seconds would it take him to 
a 220 yards? 


piace eee) Ua 
100 220 20.45 sec. 


15 


Oral Tell your plan for solving each 
problem and how you reached your 
decision. 


Written Estimate the answers for 
problems 1 through 16. As you solve 
each problem, compare your com- 
puted and estimated answers. Then 
read the problem again to determine 
if your answer is reasonable. Write 
your answer. 


Estimates will vary. 
A quick review Solve for n. 


a, 9 b 
1. 43+1-hf6 fe 14+3% 
5 
2. 35-3= Fe =2;-13 
| 
3. 2x%= th=2x34 
L 3 
4, 4:2 p15 h=22:3 
2.0 131.0 
5. .94+.64.5=n n=69,.3+51.7 
8.8 4, 
6. 9.7-.9=n py .30-1.91 
.0126 .0445 
7. .14x.09=n n=.89x.05 
8 .28+.14=" ne .72+3.6 
gil 
9. (3§+9%) —44=n 30 


¥ 
10. (373-151)+34= fs 
11.9 
ll. (9.64+3.17+4.13)-—5=n 
12. (n3)x.9=.72 
200 
13. (357.12—257.08) +n =300.04 
200 
14. (18Xx1000)+90=f 
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Bob is examining a model of a 
rocket engine. The ratio between the 
measures of each part of the model 
and each part of the engine is always 
the same. For that reason the model 
is called a scale model. As you would 
expect, the scale model has the same 
shape as the engine itself. 


The designers of the engine began 
with an idea of how the engine would 
look. Then they made a rough draw- 
ing of it. Finally they made finished 
drawings of the engine and of each 
of its parts. In this drawing, they 
indicated the ratio of the measure of 
the drawing to the measure of the 
object. Drawings of this kind are 
called scale drawings. 


The measure of a scale drawing 
may be smaller, equal to, or larger 
than the measure of the real object. 
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Scale Drawings 


Do you suppose that drawings of 
some parts of a rocket engine might 
be larger than the part itself? 


Below is a scale drawing of the 
floor plan of a dining room. 


Cabinet 


Scale: gin.=1 ft. 


In this case the drawing is smaller 
than the room. The scale indicates 
that a length of 4 inch on the draw- 


ing represents a length of 1 foot in 
the room itself. This scale may also 
be expressed as in the ratio at 
the right. Both numbers are in 
the same measure, inches. 


1 
= 


12 


Suppose you wish to use the scale 
in finding the width of the room in 
feet. The width of the drawing is 
2z inches. Let m represent the 
measure of the room in inches. Then 
the problem can be translated into a 
proportion as follows. 


12 
1 


aL 1 
a 23 
m 


4=12x23 
mxz=30 
m=30+4=120 


The room is 120 inches, or 10 feet 
wide. 


Now suppose you wished to use a 
osroportion to find the length of the 
oom in inches and then in feet. The 
ength of the drawing is 3 inches. 
Co find its length in inches you can 
ise a proportion. 


Study the solution below. 


I 


SIs 


BE OO INH 


B 
x 


m=386x{=144 


The room measures 144 inches or 
2 feet in length. 


What proportion would you use in 
finding the width in inches and then 
in feet and inches of the cabinet? Of 
each doorway? 


Oral Tell whether you would use a 
scale that would make a scale draw- 
ing smaller, larger, or equal in meas- 
ure to each object below. 


1. Adesk top smaller 
2. A bridge smaller 
3. Aracing car smaller 
4. Amicrobe larger: 


Tell the reason for thé steps taken 
in finding a replacement for n. 


5. ee 
1250 
nxXg=12x$ numerator test 
nx¢=8 multiply 
n=8+4=48 inverse 


Written Solve for n. 


a b Cc 
t. a. ae i> 4 1 9 
424 424 44 
12 n 144 12 n 48 12 1 
4 £3. #8 3 e 
12 n 36 12 nn 24 12 on 
ee oe ee 
127.9% ,12° nw oh 
7 lee Sie F Bes: a A, 
is _16 ig _16 ig _i6 
12 n 364 12 n 108 12 7 


108 


576 


144 


72 


maOoz 
mo—-Aorwvav 
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B 


Basketball 
Court 


| square=6 ft. 


Date Palm 


(s000 ) 


In dictionaries you sometimes find 
the scale of a drawing indicated by 
a fraction as shown in A above. In 
A the ratio of the measure of the 
drawing to the measure of the tree 
is equal to the ratio of 1 to 1000. 


The measure of the height of the 
tree is about 2 in. To find the height 
of the tree you may use the solution 
shown below. 


=d55 and h=1000x% 


Dhpleo 


The height of the palm tree is ap- 
proximately 750 inches or 62% feet. 
What is the greatest spread of its 
branches? 


Look at the scale drawing of a 
basketball court in B. The length 
of the court expressed in the number 
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Using a Scale Drawing 


of sides of a square is approximately 
148 squares. The side of each square 
represents a length of 6 feet. Since 
6x143=88%, the overall length of 
the court is approximately 883 feet. 
What is the measure of the width 
of the court in sides of a square? 
In feet? 


Oral Use scale drawing B to help 
you answer questions 1 and 2. 


1. What is the measure of the 
shortest distance between the free- 


throw line and the end of the court? 
About 20 ft. 


2. What is the distance between 
the center line and the free-throw 
line? 24 ft. 


Answer questions 3 and 4. 


3. In a dictionary a turtle was 
drawn + actual size. The drawing 
was 14 inches long and 4 inches high. 


What was the length and the height 


of the turtle?Length: 6 in. . 
Height: 3 in. 
4. A whale was drawn to a scale 


of goo. The drawing was 2} inches 
in length. What was the length of 
the whale? 675 in. or 56 ft. 


Written Use the scale drawing of a 
football field. Answer questions is 
2, and 8. 


| square = 20 ft. 


1. What is the length of the field 


in sides of a square? In feet? 
18 sides; 360 ft. 
2. What is the measure of the 


width of the field in sides of a square? 
In feet? 8 sides; 160 ft. 


3. What is the distance between 


the 50-yard line and the goal posts? 
180 ft. 
Use the scale drawing of a table 


top. Answer questions 4, 5, and 6. 


qin.=I ft. 


4, What is the measure of the 
length of the drawing of the table? 


l= in, 
2 5. What is the measure of the 
length of the table? 


6 fe. What is the distance around the 
outer edge of the table? jg f:. 


Use the scale model of the toy 
duck. Answer questions 7 and 8. 


$9 


sie 


l square=+in, 


7. What is the length of the model 
duck in sides of a square? Of the 
duck in inches? 13 sides; 6% in. 


8. What is the width of the body 
of the model duck in sides of a 
square? Of the duck in inches? 

ll sides; in, 

Can you do this? Use paper ruled 
in z in. squares. Make a scale drawing 
of the floor plan of your classroom. 
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Part 1 Copy. Find each sum, dif- 
ference, or product by performing 
the indicated operation. 


a b c 
1. 95.47 900.2 5.935 
+34.86 —587.6 —3.987 
130. 33 312.6 1.948 
2: 94.75 752.8 8.435 
x79 x .84 4.75 
7485.25 632.352 40.06625 
3. 196.9 31.42 4.235 
728.1 29.99 5.546 
710.8 84.17 3.638 
+807.6 +64.27 +5.350 
2443.4 209.85 18. 769 
4. 3.875 8.001 745.6 
— .969 —3.075 x .305 
2.906 4.926 227.4080 


Part 2 Copy. Complete each indi- 
cated division and check the result. 


a b 
S72 15 
1. 15) 865 13) 1185 
63 40803 
2. 25) 1575 21) 85878 
324,23, 2143 
3. 356) 11536 348) 745764 
120 24000 
4. .003) .36 002) 48 
4 2.5 
5. .27) .108 12) .30 
54 30 
6. 16)8.64 6.50) 195 
90 18. 
7. 1.6) 1.440 9.25) 166.50 
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Review and Practice 


Part 3 Copy. Find a replacement 
for each blank so the sentences be- 
come true. Reminder: The sign = 
between two measures means that 


the measures are equivalent. 


a b 
1. 2 mi=LO5f0 45 mi. 23.70 
2. 9 ft =2 Of, 8} ft.=74n. 
3. 18 in-= HD 96 in. =_ “it. 
4. 53 gal. qt. 17 at = 4eal. 
5. 3% br Phin, 72 it, 
6. 2 yd. 7 in. 42 in led. 
7. ¥ mi 134) 10 nt. =>_at. 
8. 55 bu, pk 63 hr = Shin. 
9. 48 hr.=_- da. 28 da.=“wk. 


Part 4 Solve each of the following 
equations for n. 


a, 


8 


(9x6)22=n' 50x (25-9) =n 


(8-8) x6-h, 1+ (36-9) =% 


5 6 
8+(3x6)=n’ (96+8)+N=2 


3 
(7X3)+n=7 


“A—(6x8) =0 


4 
(8+5)-—n=9 


(54+6)+3=n 


1 
n+(32+4) =9 


3 


10 
(56—-6)+n=5 


Checkup Time 


The numerals in ( ) tell the Pages where you can turn for help. 


Important Ideas 


1A correspondence is determined 
by matching one set with another. 
(187) 


2. A relation or correspondence 
between the numbers of two sets is 
called a ratio. (188) 


3. A ratio may be expressed as a 
fraction. (189) 


4. A proportion is a statement of 
equality between two ratios. (191) 


5. A pair of ratios is equivalent 
when the two numerators are the 
same when you multiply each one by 
the denominator of the other frac- 
tion. (196). 


6. The measure of a scale drawing 
may be smaller, equal to, or larger 
than the measure of the rea] object. 
(200) 

Words to Know 


1. One-to-one correspondence, 
two-to-three correspondence (187) 


2. Ratio (188) 

3. Equivalence row (190) 
4. Proportion (191) 

5. Scale drawing (200) 


uestions to Discuss 
Q T3205 for answers, 
1. at is meant by a two-to- 


three correspondence? (187) 


2. How is a Proportion different 
from a ratio? (191) 


3. How do you determine whether 
or not two ratios are equivalent 
ratios? (196) 


4. How do you solve for n in 


ih 609 | 
=? (197) Js 


5. In what way does a scale draw- 
ing of an object differ from a picture 
of the object? (200) 


Written Practice 


Express each of the following as 
ratios in fractional] form. 


2 
1. 2 runs in 5 innings (189) 5 


2. 8 riders for 2 cars (189) oF 4 
Solve for n. 
a b 
Ciesla) 32=8 2 (190) 
4, 3,=20 40 T30=T60 20 (195) 
5. 3§=7530 12_93 (197) 
Gy gees. | ENG 
12° n288 127F 1152 (201) 


Part 1 Use a ratio to compare the 
white part of each drawing below to 
the part that is in blue. 


1 a 1 5b 
1. 3 i 
: a 
2.5 1 


Use a ratio to compare the number 
of Set A to that of Set B in the 
drawings below. 


3. SetA 


(ce) 
fo?) 
+ 
A 
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Self-Evaluation 


Part 2 Replace each letter with a 
numeral to make the following equa- 


tions true. 
a b ¢ 
1. 18=54 36 33=% 64 16-5, 64 
2, 2=& 66 HoT 3 S=i5 30 
3. 38=— 76 42_$0 58.8 $3=74 39 
4. %4=38 8 38="9 60 25.=%2 70 
5. 3-$ 6 e0=# 150 $8= rfp 2083 


Part 3 Rewrite. Replace each com- 
ma with = or #; whichever makes 
each statement true. 


a b c 
10 30 j5 0. 9. 3. 
1 5» 50 # 17s 21 # 32) 11 # 
12 4 = 35 10 4 30 36 = 
279 9 45? 13 10? 12 
3 513 = 24 8 = 106 & 4 
- 68) 4 30) 10 857 5 


Part 4 Solve these problems. 


1. Mr. Cox spent 2 hours in mak- 
ing 5 boxes. At the same rate, how 
many boxes can he make in an 8-hour 
day? 20 boxes 


2. Betty can buy 2 pounds of ham- 
burger for 98¢. How much would 5 
pounds of the hamburger cost? 


~ John nad 18 words correct on a 
test of 20 words. At this rate, how 
many words might he expect to have 
correct in a 50-word test? 


2_8 
5 n 


22-2 45 words 


tenaming Numbers 


The figure in gray above the num- 
ver line was divided into 10 and 
hen into 5 parts of equal length. 
low many of the parts are 75s? 
IJow many are ?’s or 35’s? Do you 
ee that 35, $, and 35% are all names 
or the same number? 


Look at the figure in blue that is 
ielow the number line. How many 
f its parts are .1’s? How many 
f its parts are .2’s? How many 
l’s are equal to .80’s? Do you see 
hat .8 and .80 are names for the 
umber that, in fractional form, is 
xpressed as 38 or 75%? By using 
he figures in gray and in blue, you 
an see again that each number has 
iany names. Use the above diagram 
> help you rename the following in 
ifferent ways as fractional numbers 
nd then as decimal numbers. 


20 30 40 50 60 70 
100» 100” 1007 100» 100” 100 


There is still another way to re- 
name fractional or decimal numbers 
expressed in hundredths. You can 
use the Latin-derived word per cent 
which means hundredths. 


For example, read: 
zs5 or .01 as one per cent 
zo or .02 as two per cent 
343 or .10 as ten per cent 
How would you expect to read 
400 +04, and 336 using per cent in 
place of hundredths? 


Oral Read. Use per cent to replace 
hundredths. See above. 


a b Cc d 
es Oo Pe az 
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Suppose you had 100 pennies and 
planned to save 20 of them. The 
situation is shown in the picture. 
The stacks of pennies in blue repre- 
sent the pennies to be saved. 


Do you see the 20 pennies out of 
100 pennies which are to be saved? 
The comparison of pennies saved 
to pennies earned may be expressed 
by the ratio %%. The ratio ~% is 
written as a fraction, but it is read 
twenty per cent. How would you 
express a ratio of 30 pennies to 100 
pennies as hundredths and then as 
per cent? What are some other 
ratios which have a denominator of 
one hundred? Express each one first 
as a fraction and then as a per cent. 


In the arithmetic language, signs 
take the place of words. For example 
you use =~ for is not equal to. You 
have probably seen the sign that 
takes the place of per 
cent. It is called the per 
cent sign. The sign is 
made as shown at the O 
right. To read 20%, say 
twenty per cent. 
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Reading Per Cents 


Suppose that Bob had 50 stamps 
and that Mary had 100 stamps. Also 
suppose that you were asked this 
question: Bob’s stamps are what 
per cent of Mary’s stamps? How 
would you find the answer? 


You know that the ratio of Bob’s 
stamps to Mary’s stamps is 335, and 
that 75% may be read and written as 
50 per cent. The number of Bob’s 
stamps is 50% of Mary’s stamps. 


In the above problem, two com- 
pletely different sets of stamps are 
being compared. That is, one of the 
sets is not a subset of the other. You 
will often use per cent to make a 
comparison of this kind. 


Now suppose that a library had 
seating space for 100 pupils and 
that 110 pupils were in the library. 
What is the ratio of the number of 
pupils to the number of seats? Since 
too would be 100%, the ratio of 110 
to 100 must be more than 100%. 


The ratio is shown below. 


110 Number of pupils 
100 Number of seats 


As a ratio, you read +48 as 110 
to 100. As per cent you read +3$ 
like this: 110 per cent. How would 
you use the sign % to express the 
ratio 148? 


Oral Read each statement below. 
Replace the sign % with the words 
per cent. 


1. The shrinkage of this material 
is less than 1%. 


2. Only 5% of the pupils were 
absent this morning. 


3. The number of cars on a high- 
way has increased by 200%. 


Answer these questions about sen- 
tences 1 through 8 above. 


4. Is a shrinkage of less than 1% 
more than, the same as, or less than 
a shrinkage of 1 inch out of every 
100 inches? The same as 


5. If 5% of the pupils were ab- 
sent, how many pupils out of every 
hundred were absent? How many 
pupils out of every hundred were 
present? 5 pupils; 95 pupils 


6. If the number of cars on the 
highway increased by 200% in ten 
years, how many cars are now on the 
highway for every 1 car that was 
on it ten years ago? For every 50 


cars that were oo at ten years ago? 
3 cars; 150 ca 


Read each = sepa below. 
a b 


7. 9 percent 9% 
. 75 percent 75% 
9. 105 per cent 105% 
10. 150 per cent 150% 


Read each of the following as a 
ratio, then as a fraction, and then 
as a per cent. 

a d 
Wl. 754% th11% 33 is 


7% 


12. £481% 8567% 22.17% 22.5% 
13. 23,98% 785 6% 88 55% 22 20% 


a 
15. 355 138% 338116% 


139 
100 
Written Write each number in 
rows 11 through 15 above as per 
cent using the % sign. Express each 
of the following first as a ratio and 
then as a per cent. 


139% 182 199% 


16. 4 pennies out of 100 pennies>45i 4% 
17. 95 cents out of every 100 cents iy 95% 


18. 22 boys out of every 100 boys ma 2204 


19. 80 words out of 100 words 29. sox 


20. 106 girls for 100 boys +0°; 106% 


A quick review Solve for n. 


039.90 10.802 
1. .42x95=n n=72~x.15 
065 ele § 
2. .52+8=n 34+n=200 
37.50 wees 
3. 150x.25=n .96+8=Nn 
3 2 
4. .75+n=.25 20x n=.40 
20 .0875 
5. .50xn=10 n=.05x1.75 
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Attempts Baskets 
50 


Suppose that you wanted to know 
which boy made the best record. 
One way to find out is to express the 
ratio of baskets to attempts so that 
each ratio has the same denominator, 
100. Study the examples below. 


30 on 30 2x30_ 60 
50-100 50 2xX50~100 
14 on 14 4x14 56 
257100 5 4X25—100 
41 on 11 5x11 __55_ 
20-100 20 5x20 100 


In A, the ratio of the number of 
baskets to the number of attempts is 
2°. What is the ratio of the number 
of baskets to the number of attempts 
in B? In C? By renaming each ratio 
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Using Per Cent in Comparison 


to give it a denominator of 100, the 
comparison is easy to make. 


Look at A again. The denominator 
100 is divisible by 50. Does 100+ 
50=2? Then # is chosen as a name 
for 1 and 28 is multiplied by 2. Do 
you see that 22 is equivalent to 75? 
What steps were taken in B? In C? 


The ratios 75%, 74%, and 755 are 
expressed as per cents below. 


jon is 60% 60% >56% > 55% 
Top is 56% 56% <60% 
Too Is 55% 55% <56% <60% 


Since 60% is greater than 56% 
and 55%, Arthur made the best 
record. Since 56% is between 55% 
and 60%, John’s record was second 
best. Since 55% is less than 56% 
and 60%, Roy’s record was poorest. 
Observe the use of the signs > and 
< in determining the best record. 


Sometimes you will be working 
with ratios that have a denominator 
that will not divide 100. For example, 
suppose that a boy made 18 baskets 
in 40 attempts. The ratio of baskets 
to attempts is +8. Does 40 divide 100 
either 2 or 3 times? What might you 
expect to do so that you can express 
the ratio 18 as a ratio having a de- 
nominator of 100? 


Study the solution below. 


Bons AE. 5X9 _ 45_ 
0~100 5X207 100 


By reducing the ratio, it was 
possible to find an equivalent ratio 
with a denominator of 20, and 100 is 
divisible by 20. Then 4§=35=7%5.- 
The boy made 45% of the baskets he 
attempted. 


Oral Answer the following ques- 
tions. 


1. Why is it not so ell to deter- 
mine whether 28, 4%, or $4 represents 


the best record for free throws? 
The denominators are not alike. 


2. In many cases why is it helpful 
to express all ratios as fractions with 


a denominator of 100? the ratios 
can easily be compared 
Determine which of the boys below 


had the best batting average. Keith 


8. Ronald 


_ 4, James 
Be: Roger — 
ye 6. ‘Keith | 


Read the statements in 7 through 
11 as ratios. Tell the steps to take in 
finding an equivalent ratio with a 


denominator of 100. 


10x4 40 
7. 4 runs in 10 hite = 10710x107100 


8: 1 red apple ,to 10 green apples 
ty toxt0 100 


b, 25 
2; 2; 75% 3, 50, 
8' 100 8. 6' 100° 


9. 60 foreign stamps for 50 Ameri- 


can stamps 60_ -2x60_120 


10. 12 prize & 59,190 carton of 


25 boxes 12_4x12__48 


11. 18 out of 0° 20 Words p09 
5x 


Written Bx GRP REO the follow- 


ing ratios as a per cent, using the 
% sign. 


2 3 
3. 38 50% 


Write each of the following as a 
ratio having a denominator of 100. 


665988 80% 


a 


Cc 
4. «hiooe dog Loo i sip 
B. 31% 555% 260% 50% 30 


For each school below, write a 
ratio to make a comparison of wins to 
games played. Then express each 
ratio with a denominator of 100. 
Next express each ratio as per cent. 
See below. 


a9 


100 


ae Franklin 


7. Park View 
8. Lincoln ~ 
9. Field Park 
10. McKinley 
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250% 


= 


100 


nx 4UB=1200 © 


25s cub 
100 ~ 


25XHS=rx 100 4 
I2OO=rx100 
1200+100=r 
lQ=r 


nx 48 =12x 100 


n=1200 =US 
n= 25. 


In each proportion on the board, 
one of the pair of equivalent ratios 
shows the relation of some number 
to 100. In A, you will know what this 
number is after you find a replace- 
ment for n. Which number is com- 
pared to 100 in B? In C? Do you 
recall that the ratio of any number to 
100 may be expressed as per cent? 
In A you can read 735 as n%. In 
both B and C how do you read 3235 
as per cent? 


Suppose now that you were to 
make up a problem that could be 
translated into equation A on the 
board. You might make up a 
problem such as the one that is 
given below. 


Andy sold 12 rabbits out of the 48 
rabbits he raised. What per cent of 
his rabbits did he sell? 


In equation A, n=25. Then ;25= 
yoo. You use 25 as a replacement for 
ninn%. Then 12 is 25% of 48. 


Andy sold 25% of his rabbits. 
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25 xr=12xl00 
rx25 = 1200 


r= 1200=25 
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Solving Equations 


Suppose now that you are to make 
up a problem that could be translated 
into equation B. In this problem you 
will tell that you know the per cent. 
You will also tell that you know 
that 48 is the number to which an un- 
known number is to be compared. 
Here is a sample problem. What 
number are you asked to find? 


Andy sold 25% of his 48 rabbits. 
How many rabbits did he sell? 


In equation B, r=12; so 12 is the 
number being compared to 48. Then 
25% of 48 is 12. Andy sold 12 rabbits. 


Now see how you might make up a 
problem which could have been 
translated into equation C. Here you 
know the per cent, which is 25, or 
{s5- You also know that 12 is to be 
compared to an unknown number. 
Here is a sample problem. 


Andy sold 12 rabbits. This was 
25% of his rabbits. How many 
rabbits did he have before he sold 
any of them? 


In equation C, r=48. Then 12 is 
25% of 48. Andy had 48 rabbits be- 
fore selling any. 


Each of the sample problems in- 
volved the same three numbers, 
25%, 12, and 48. Which of the three 
numbers was unknown in equation 
A, in equation B, and in equation C 
before the equations were solved? 
Do you see that if any one of the 
three numbers is missing, you can 
find it by solving an equation? 


When you solve problems similar 
to those on this page, you can always 


write a proportion. One of the two . 


ratios is the ratio of the two given 
numbers; the other is the number 
given in per cent form, expressed as 
a fraction with denominator 100. 


Oral Tell the proportions you 
would use in solving each problem 
below. 


1. Mary took a 50-word spelling 
test. She spelled 90% of the words 
correctly. How many)words did she 
spell correctly? 59-100 


2. Ann gave 15 foreign stamps to 
Mary. This was 20% of Ann’s col- 
lection of foreign stamps. How many 
stamps did Ann have before giving 
any of them to Mary? 15_ 20. 


3. Sally had a box GE aoar that 
held 48 sheets. She used 8 of the 
sheets. What. per cent of the paper 


had Sally used? &=-2_ 
48 100 


Written Solve each equation. 


i Ae. OS aes 
dla 
2 
ll 
ol65 


A quick review 
9430 


1. 6205+2806+419=r 


135 
3614-+717342802=t 
1.97 
.07-+.85-+.15+.90=x 


2 
3 
6,307 
4, w=4.856+.908+4 .543 
1999 
5. cC=5000—3001 
421137 
6 renee one 
7 
8 
9 


7 (a+ +3)-i 
tetra 284 


201 
(.300+. 400). A99 =e 

10. 82x(3+3)= A 

11. (1-3)x4= % 
4,955,975 

12. g=685x7235 
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June had a collection of 220 
stamps. Of these, 88 were foreign 
stamps. What per cent of June’s 
stamps were foreign stamps? 


One solution for the above prob- 
lem involves using ratios. You are 
told the ratio of foreign stamps to 
the stamps in the entire collection. 
It is 338. If you find the equivalent 
ratio with a denominator of 100, 
you will know the per cent. Let s 
stand for the number you are seek- 
ing. Then the ratio of s to 100 is 


expressed $5. 


Now the problem can be trans- 
lated into the proportion 88 = 58>. 


It is solved below. 


230=T00 
220s=8800 Why? 
s= S892 Why? 
s=40 Why? 


You can replace s with 40. Is a 
ratio of 7% equivalent to 40%? 
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Using Ratios to Find Per Cent 


Then 40% of June’s stamps are 
foreign stamps. Does .40x220=88? 


A basketball team made 19 bas- 
kets out of 40 shots at the basket. 
Suppose you are to find what per 
cent of the shots resulted in baskets. 
What comparison is made in the 
problem? Could the comparison be 
expressed by the ratio 12? Then the 
problem can be translated into the 
proportion 43=7¢@9- Study its 
solution. 


The answer may be expressed either 
as 473% or as 47.5%. 


To find to the nearer hundredth 
a number that makes the same com- 
parison to 100 as 19 makes to 55, 
you might proceed as shown below. 


55b=1900 Why? 
b=1222 Why? 
b=34.54 Why? 


If you round 34.54 to the nearer 
tenth, you can replace b with 34.5. 
A ratio of 19 to 55 is equivalent to 
a ratio of 248, which may be ex- 
pressed as either 343% or 34.5%. 


Oral For each problem below plan a 
solution in which you use a propor- 
tion. Be ready to tell your plan and 
why oe decides upon it. 
See page 
1. In a mare of 34 pupils 18 of 
the pupils were girls. What per cent 
0 the pupils were girls? 


5 100 52. % 
- & farmer had 90 acres of land. 
He planted 12 acres of the land in 
wheat. What per cent of his land Boe 
planted in wheat? ee 7 132% 
3. John took a spelling test of 
50 words. He spelled 45 of the words 
correctly. What per cent of the words 


ce he daar reas 


1 sched had an enrollment of 
685 pupils. One day 120 pupils had 
lunches in the school cafeteria. What 
per cent of the Bae ate in the 


91c0_ 
school cafeteria? 6857100 17.5% 


5. Bob weighed 85 pounds. His 
father weighed 165 pounds. Bob’s 
weight is what per cent of the weight 
of hisfather? 85." 51.5% 

165 100 


6. A satellite and its load weighed 
3200 pounds. The weight of its load 
was 330 pounds. The load was what 
per cent of the total weight? 


330, _n_ 
39007100 10.3% 


7. Doris had a collection of 120 
shells. Kim had a collection of 175 
shells. Doris’s collection of shells is 

Waet_pe per cent of Kim’s collection? 
68. 69 


A 17, Nery made 8 hits in 22 times at 
hat. \ What was his batting average? 


2G IOp nite won 19 of the 26 
games that he pitched. What per 
t of his games did he win? 


29912 palbide lot with 85 spaces 
had 62 cars parked in it. What per 
ae t of the spaces were filled? 


1: Bob Haas tickets to sell. He 
sold all of them except 6. What per 
ae of the tickets did he sell? 

92% 
Written Write an equation for each 
problem through 11. Solve each equa- 
tion and write your answer to each 
problem. Express each per cent to 
the nearer tenth. 


Solve each equation below. 


65a. 4n 23. =n 25. Nn 
12. yo=t00 90 46=Too SO0125=To 


13. =1o0 30 


0 
14. yaris 16 Hsia} de 
15. &=$2 3=9 15 4-3812 


16. 3-42 8 = Yg=74228 3 t575 


I. 4-16 Ato EE gl 
18. 287894250 4-H 9 S=aisl 
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30% of 120 
Vso , 


Mary had 120 coins in her collec- 
tion. She agreed to sell 30% of them 
to Ann. How many coins did she 
agree to sell to Ann? 


Several solutions for the above 
problem are possible. However, since 
the problem makes comparisons, you 
may decide to use ratios in solving 
it. What ratio is represented by 30%? 
Is it #05? How do you know? 


Suppose now that you are to make 
a comparison of the number of coins 
Mary agreed to sell to the total 
number of coins. 


Let ¢ represent the number you are 
seeking. The comparison may be ex- 
pressed by the ratio —¢ 


120° 
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Using Proportions 


Now the problem can be translated 
into the proportion 3%=-¢.. The 


Y : 100~—120° 
equation is solved below. 


Sl 
1007 120 
100c=3600 Why? 
c=36 Why? 


You can replace ¢ with 36. Mary 
agreed to sell 86 coins to Ann. 


In the problem, the per cent is 
30. The number of the set of all of 
the coins is 120. You are to find a 
number having the same ratio to 
120 as 30 has to 100. 


Study the next problem. Which 
two comparisons are made? 


Jack decided to sell 75% of his 48 
rabbits. How many rabbits did he 
decide to sell? 


If you let r stand for the rabbits 
Jack plans to sell, you can translate 
the problem into the equation shown 
below. Why? 

Yai) 


75 F 


100-45 100r =3600 
Jack plans to sell 36 rabbits. 


r=36 


You can always recognize prob- 
lems in which you are to find what 
per cent one number is of another. 
The number of per cent will be given, 
usually in % notation, so you can 
state the per cent ratio. A letter 
will represent one of the numbers in 
the other ratio used in the proportion 
for solving the problem. 


Oral Decide how to use propor- 
tions in solving problems 1 through 
10. Tell HOW you aE your decision. 
age Ona dat a ee of the 36 
pupils in a class were absent. How 


many, of the pupils were absent? 
1p0 9 pure is 
. In one school the enrollment 


was 630 pupils. 80% of the pupils 
came to school in buses. How many 
of the pupils came on buses? 


504 il 
6g0 A°asketball ‘team played 15 
games and won 40% of them. How 
many, games did the team win? 


TH 2 4M2"2F 30 pupils, 60% 


were boys. How many of the pupils 
in, the,class were boys? 


3B TRO football Slayer completed 
60% of the 15 passes attempted in 
one game. How many of the passes 
did he,complete? 

Ley Tanor “high had an enroll- 
ment of 1200 pupils. 6% of the 
pupils were on the honor roll at the 
end of the year. How many of the 
pupils were on the honor roll? 
T200=100 72 pupils 


7. If a 14-yard piece of material 
shrinks 1% when washed, how long 
will the material be after it has been 
? 
washed? n_ 1, 13.86 yd. 

8. A jet plane had a capacity of 
108 passengers. On one trip the 
plane carried 75% of its capacity 
load. How many passengers were on 
the plane on that trip? 

n=.9 81 passengers 

T9s FRE sixth graders made $40 
selling tickets for a play. They 
planned to spend 25% of the money 
for records. How much money did 
they plan to spend for records? 


48; Ro saldstoan drove 1825 miles 
in a month. He estimated that 80% 
of his driving was for business pur- 
poses. How many miles did he drive 
on_busingss during the month? 


= 1460 mi. 
Wiitien Vein proportions, trans- 
late problems 1 through 10 into 
equations. Solve each equation. 


Write each answer after rereading 
each problem. 


Another way You can often find a 
per cent by using your knowledge of 
fractions. For example, to find 25% 
of 120 you may think as follows. 
20 p=a + of 120=30 
Then 25% of 120=30 
Use the fraction method to check 


your computation in the preceding 
problems. 


217 


_mamoz 
Mmo—AorwzwsvV 


PAGE 
314 


On a day after a storm only 300 
pupils were present at Park View 
School. This number was 60% of 
the total enrollment. How many 
pupils were enrolled in the school? 


In the above problem two com- 
parisons are made. You know that 
60% is the ratio of 60 to 100. The 
other comparison is 300 to some 
number representing the total en- 
rollment. Suppose that you let e 
represent the number of pupils en- 
rolled. Then the ratio of pupils pres- 
ent to those enrolled is 32°. 


Now the problem can be trans- 
lated into the equation 36%,=299, 
The equation is solved below. 


30000=60e Why? 
500 =e Why? 


You can replace e with 500. 500 
pupils were enrolled in the school. 


You can check your answer by 
finding 60% of 500. 


In the above problem, you knew 
the per cent. You also knew that 300 
had the same relation to an unknown 
number as 60 has to 100. This num- 
ber must be greater than 300. Why? 


Now try to find n when 30% of n 
is equal to 50. 
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More Uses of Proportion 


Oral After studying each problem 
below, tell the ratio you would use 
to express the per cent and the ratio 
you would use in comparing the 
number you know to the number you 
wish to find. Tell how you decided. 


1. One day 75% of the pupils in a 
school took a special test. If 360 
pupils took the test, how many 
upils were enrolled in the school? 
P3600. 0 


2. Bob mate ar Ridsot 80% ona 
test. He had 16 problems correct. 
How many problems were in the 


test? 16 
rai 20 problems 


3. In one school 4% of the pupils 
made a perfect score on a test. If 8 
pupils made a perfect score, how 
many pupils took the test? 


oe 200 il 
nglOR schock baseball team won 
75% of its games in a season. The 


team won 12 games. How many 
ames had the team played? 


3] 

n 51 Betty ci “47 tickets for a 
play. This was 10% of all tickets 
sold. How many tickets were sold? 
if 10 170 tickets 

0 6! OBom made 15 baskets. He made 
baskets on 80% of his shots. How 
many, sghots did he make? 


ee 50 shots 
Written Write an equation for 


each problem above. Solve each 
equation and write each answer. 


Solving Problems 


Carefully read each problem at 
least twice. In the first reading try 
to get a picture of the entire situa- 
tion. In the second reading look 
especially for the two ratios 
which you will need. Then write a 
proportion with those two ratios. Do 
not solve the equations until you 
have discussed them in class. 


1. An airplane had 175 gallons of 
gasoline in its tanks at the begin- 
ning of a flight. At the end of its 
flight, 35 gallons of gasoline were in 
the tanks. What per cent of the 
gasoline was left? 


a3 on 

T7; Wethwf4d 50 chickens. He sold 
30% of them. How many chickens 
did he sell? Sos 15 chickens 


3. A transcontinental bus was 
filled to 80% of its capacity. It was 
carrying 82 passengers. How many 
passengers could the bus carry when 
i owas loaded to its capacity? 


7 40 passengers 
n 4100 factory parking lot had 


spaces for 280 cars. 5% of the spaces 
were reserved for visitors. How many 
spaces were reserved for visitors? 


es 

28) Walesmart sold 420 cases of 
canned fruit. This was 35% of the 
cases he was expected to sell. How 
many cases of canned goods was he 


expected to sell?420 35_ 
n “100 


1200 cases 


6. Records in a fire department 
showed that 60 of the last 150 fires 
were caused by sparks from other 
fires. What per cent of the fires were 
caused by such sparks? 


60 _ 

TSO Whask{tball player made bas- 
kets on an average of 80% of his free 
throws. If he had 10 free throws in 
a game, how many baskets should he 
expect to make?t,_O0 @ haskese 


8. Mrs. Johnson drove 700 miles 
in March. Approximately 45% of her 
driving was within the city limits. 
How many miles did she drive within 


the city limits in March? 


709, BEtty sora Ye of the 50 boxes 
of cards that she had. What per cent 
the boxes of cards did she sell? 


510.1 Walter Sold 5 dozen eggs to a 
customer. This was 10% of the eggs 
he brought to the city. How many 
dozen eggs did he bring to the city? 
OraP° State “fhe proportion you 
would use in solving each problem 
1 through 10. Tell how you decided 
upon the proportion to use. 


Written Solve problems 1 through 
10. Write your answer to a problem 
only after rereading it to make 
certain that your computed answer 
is reasonable. Check your computa- 
tion for each problem. 
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Part 1 Copy. Perform each opera- 
tion as indicated. 


1. 


Part 2 
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a b c 
1678 694.6 $10.93 
5784 250.1 54.27 
7153 321.4 41.41 
2360 988.5 30.32 

+6759 +427.9 +83.26 
23734 2682.5 $220.19 
7214 6200 680.2 
—2387 —384 —267.4 
4827 5816 412.8 
594 7.55 429.5 
x36 x67 X3.26 
21384 505.85 1400.170 
63 54 32 
13 28 lic 
+33 +13 +475 
4 1 25 a 
53 4g 33 
—3 {2 —12 
72 35 15 
20 ° 321° «50 
x 143 x40 x124 
290 1290 605 
Copy. Perform each division. 
a 5 b 
11126 $ .85 
52) 5782 86) $73.10 
103. 125 10992 
240) 24750 275) 302300 
40000. 32,3 
.12) 4800 95) 3087.5 
463.2 4156. 
.29) 134.328 6.8) 28260.8 


Review and Practice 


Part 3 Solve for n. 


i 


NF vw RF WW 


Part 4 Replace each dot with =, 
>, or <, so that the following state- 
ments become true. Reminder: The 
sign = used in statements about 
measures means equal 1 measure. 


2 ft. 9 in. © 33 in. 

3400 Ib. © 1 T. 1400 Ib. 
15 gal. 3 qt. © 33 at. 

Q hr. 15 min. © 550 min. 
2000 yd. “© 12 mi. 
19.9x71.1 ® 1400 

3x (74434) © 30 
(2343)+4 0 $ 
4356.7+9.9 © 4350+10 
650.75+3 © 4650.75 
10x95.98 ® 9x100.50 
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Checkup Time 


The numerals in (_) tell the pages where you can turn for help. 


Important Ideas 


1. The word per cent may be sub- 
stituted for hundredths when you are 
reading two-place decimals or frac- 
tions with a denominator of 100. (207) 


2. A per cent may be expressed 
in fractional or decimal form. (207) 


3. Any ratio with a denominator 
of 100 may be read as per cent by 
naming the numerator and substi- 
tuting per cent for the denominator. 
(208) 


4, Comparisons are easier to make 
when the ratios being compared are 
all expressed with a denominator of 
100. (210-211) 


5. Proportions can be used to find 
either the per cent or the unknown 
number of two numbers being com- 
pared. (214, 215, 216, 218) 


Words and Signs to Know 
Per cent, % (207, 208) 


Questions to Discuss 
fee ‘be ge gee 1 for answers. 
1. 1¢ orms can you name 
Too! (207) 
2. A per cent can name a number 
less than 1, equal to 1, or greater 


than 1. What can you tell about 
each kind? (208) 


3. How would you express the 
comparison of 6 pennies out of 100 
pennies as a ratio, as a fraction, and 
as a per cent? (209) 


4, What ratios would you use to 
find what per cent 2 is of 6? (214) 


5. What ratios would you use to 
find 80% of 120? To find 25% of 60? 
To find 10% of 8? (216) 


6. What ratio would you use to 
find a number if you knew that 25% 
of it was equal to 40? (218) 


See neces swers. 
1. Express 3, 2, and 4 first in 
fractional form with a Aeronunntor of 
100, and then in per cent form. (210) 


2. Express 75 out of 100 and 8 out 
of 100 first in fractional form with 
a denominator of 100 and then in 
per cent form. (210-211) 


Copy. Replace each letter with 
the numeral that makes each of the 
following statements true. 


3. es AQ eb 14) 


oes BD) eS 9.776) 


Part 1 Write the numeral that tells 
approximately what per cent of each 
drawing is blue. 


2. 


75 


Write the ratio that compares the 
number of Set A to that of Set B in 
each problem. Then express the 
ratio in per cent form. 


Now express the ratio of the num- 
ber of Set B to the number of Set A 


in per cent form. 1333%; 100%; 50% 


Part 2 Express each ratio below in 
per cent form. 


jem 
ale a 


90% 30 8% 
76% 


34% 10 


bo 
die 
iN) 


8 
400% 


(St) 
a 
N 
a) 
nm 


oa 
[o) 


222 


4 35 
1 400% 50 70% 
45 =e 
320% 20 225% 20 45% 


Self-Evaluation 


Part 3 Solve each equation. 


a b c 
1. fo=1506 1o0=7 50 too=zs 125 
2. 60 25 1800 e 50 100~™P 20 
3. to0=w 20 so0~T60 2 160 = 380 66. 
4, $00 = Too \t00=80 24 ftom 50 
5. foo= 8a 12-100" 23 3g2985=r06 4 


Part 4 Solve each problem. 


1. An automobile dealer sold 135 
cars. 40% of the cars were new. How 


8a, “ cars did he sell? 
n 
o.THRSHE city “thé average yearly 


snowfall was 35 inches. In that city 


'14Were were 11.5 inches of snow in 


December, 4.8 inches in January, 


-2@@nd 3.7 inches in February. What 


per cent of the average yearly snow- 
fall occurred in those,3 months? 


11, 5+4. 8+3. 7=n 57=4 
3. In June one cityshad6. 2 inches 


of rain. This was 15% of its average 

yearly rainfall. What was its average 
i 9 

yearly rainfall? a aca a 1 in. 

4. Bob spelled correctly 84% of 

the words on a 50-word test. How 

many words were spelled correctly? 


n__ 84 
5B. Nancy had 4? of the 50 words 
correct. What per cent of her words 


did she spell correctly? 47 _n_ 
507100 74% 


Less 252 
Your Price 


Ratios, Decimals, or Fractions 


Pam knows that she must add the 
tax to the cost of the record player. 
How much will the tax be? 


The tax is 4%, which is equivalent 
to $4 on every $100. The tax must be 
paid on $45. One way to find the tax 
is to find the number which has the 
same ratio to $45 as $4 has to $100. 
Let t represent the number. Then the 
ratio of the tax to the price is #. 


The problem can be translated into 
the equation below. 


twas Then 100t=180 
and t=1.80 


The tax will be $1.80. 


Other solutions for the problem 
are possible. Recall that 4% =.04=<5. 
Suppose you wanted to use decimals 
in finding 4% of $45. You could use 
the equation .04x45=n. If you 
wished to work with fractions, you 


Regular Price $60 
$15 
$45 (Plus tax)&. ~ 


could use the equation 3sx45=n. 
Can you solve either equation men- 
tally? Study the solutions. 


04x45=n gex45=n 
1.80=n $2=n 
138=n 


Both 1.80 and 12%, expressed as 
money, are $1.80. Would you use 
ratios, decimals, or fractions to find 
4%, of $45? Why? 


Oral Tell how to find each result 
below by using the ratio, decimal, 
and fractional form of each per cent. 
See column 1 and above. 

a 


1. 20% of $40 $8 


50% of $9$4. 50 


2. 75% of $.50$. 37 25% of $1.50 $. 374 


3. 10% of $90 $9 
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90% of $65$58. 50 


Any fraction with a denominator 
of 2, 4, 5, 10, 20, 25, or 50 can easily 
be renamed as hundredths and then 
as per cent. Why is this true? 
Reminder: 100 is divisible by each 
number named above. Then, for 
example, {=7Go becomes nx4=100 
and n=25; so 4= 4% or 25%. 


However, how do you rename as 
per cents fractions having denom- 
inators that are not factors of 100? 
For example, take 4 and try to 
express it as hundredths and then 
as per cent. Study the solution below. 


3=T00 
Then nx38=100 Why? 
and n=100+38 Why? 
n=334 
Since n is 334, the ratio of n to 100 
may be expressed in fractional form 
as shown. Then 4 equals 


333 hundredths or 334 
per cent. 


Suppose you wish to express 2 in 
per cent form. Since 3 is 2x4, 
2=2x333% or 662%. 


Take any other fraction having a 
denominator that is not a factor of 
100. Convince yourself that the pro- 
cedure suggested above will always 
produce a ratio with a denominator 
of 100. 
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Equivalent Fractions and Per Cents 


Did you notice that the per cents 
are expressed as mixed fractions, for 
example 383%, 662%, and so on? 


Oral Tell how you would write each 
of the following as a per cent. Tell 
how you decided upon the numeral 
to use with the per cent sign. 


a b ¢ d 
1. 425%  3605% 375%  $100% 
2. 4334% 250% 350%  42100% 
3. 4100% 330% 220% 4.40% 
4. 240% 260% 480% 4 14% 
5. 3284% 21214 3 a7dy soody 
- 5 a 145 g Yon 7045 
I ] 
6. 287% 2 90% 285% 64% 


Written Write an equivalent per 
cent for each fraction in rows 1 
through 6 above. 


Something to do You will save 
yourself time if you know the follow- 
ing equivalents. 


}=50% 4=20% $=834% 
4=331% 240% 3= 121% 
3-668%  8-60%  —«3=373% 
4=25% $=80% $= 623% 
3=75% $=163% $=873% 


Equivalent Decimals and Per Cents 


You may recall that per cent may 
be thought of as another name for 
hundredths. Then 25%, 3335, 4, and 
.25 are all names for the same num- 
ber. Any number written in per cent 
form can also be expressed in frac- 
tional and in decimal forms. A few 
examples follow. 


50% =8%=.50 75% =725,=.75 
eae me |S ane Ae eg 


Look at the first example given 
above. Think of 33% as a fraction 
rather than as a ratio. To change 
35% from fractional form to decimal 
form, you divide 50 by 100 to obtain 
.50. How do you change 735, i545, 
and ;45 to decimal form? 


Choose several numbers written in 
per cent form. Express the numbers 
as hundredths, first in fractional 
and then in decimal form. Convince 
yourself that to change from per 
cent form to decimal form, you first 
think of the per cent as a fraction 
with a denominator of 100. Then you 


divide by +83. 


Suppose now that you want to 
change from decimal to per cent 
form. A few examples follow. 


90=90% .485=438.5% 
09= 9%  064= 64% 


Do you see that .90, .09, .435, and 
.064 were changed to per cent form 
by multiplying each by +88? Then 
the numerals were rewritten with 
the % sign. 


Oral Tell how you would write each 
of the following per cents in decimal 
form. 


a b Cc d 
ia5 6 76 86 
%. ™e 3 Qe 

2. 98% 13% 331% 44% 

98 .13 a3. 045 

oh 47% 61%, 21%° 25% 
065 .025 .25 

4. 1.95% 267% 49.5% 3.47% 
.0195 2.67 .49 034 


47 
Tell how you would write each of 


the following in per cent form. 


a b c d 
15 15% 37 37% .75 75% .663 


665% 


03% 33401 1% 873 875450 50% 


5 
6 
7. .7 T0% 1325 134%,25 1254. 
8 
9 


5 150% 

896% 
2.2 220% 55 555%3.67 3678.96 yp 
390%0 R 

1 124653 

123 12973 3738%.40 40% a2 ce 
10. 171% 999% 6060% 155) | 
90% | 
11. 163165%.70 70% 2.50250%90 E 
PAGE 
Written Write an answer for each 315 


exercise in rows 1 through 11 above. 
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Enough information is given in the 
picture to enable you to find an 
answer to these questions. 


A 6 is what per cent of 20? 
B What number is 30% of 20? 
C 6 is 80% of what number? 


You may recall how to use equiva- 
lent ratios to answer each of the 
questions. There is another and pos- 
sibly shorter way to answer each 
question. This way consists of trans- 
lating the questions into equations. 
Study the translation of question A 
into an equation as shown below. 


6 is what per cent of 20? 
6 = nx20 


What symbol was used to replace 
is? To replace what per cent? To 
replace of? 
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Solving Equations 


The equation 6=nx20 may be 
written nx20=6. Why is this pos- 
sible? This equation is solved for you 
below. Study the solution. 


nx20=6 
n=6+20 Why? 
n=.380 or 30% 


Then 6 is 80% of 20. 


Question B can also be translated 
into an equation. The equation and 
its solution are shown below. Study 
the solution. 

What number is 80% of 20? 
n= 380% of 20 
n=.30x20 
n=6 

What symbol was used to replace 
what number? To replace is? To re- 
place of? 


In the equation, .30 is used in 
place of 30%. Then 6 is 80% of 20. 


Now study the translation of ques- 
tion C into an equation as shown 
below. 


6 is 30% of what number? 
6 = 30% of n 
6 = 320 xn 
Do you see that = replaces is, .30 


replaces 30%, x replaces of, and n 
replaces what number? 


The equation 6=.30xn is solved 
for you below. 


6=.30xn 
Then .30xn=6 
and nx.30=6 
and n=6+.30 
n=20 


Then 6 is 30% of 20. 


Study the above solution again. 
You know that multiplication is 
commutative. This explains why 
.80Xn=6 becomes nx.30=6. You 
also know that division is the inverse 
operation of multiplication. This ex- 
plains why nx.30=6 is solved as 
n=6+.30. You may recall that you 
used this idea of inverse operations 
in solving equations with whole num- 
bers as shown below. 


n—8=5 n+5=8 
n=5+38 n=8x5 


Your understanding of the com- 
mutative property of multiplication 
together with your understanding of 
inverse operations will help you solve 
many equations. 


Oral Tell the steps to take in trans- 

lating each question below into an 

equation. Then tell how to find each 
answer. See page 226 and above. 


1. 18 is what per cent of 30? 
18=nx30 ~ 60% 

2. What number is 60% of 30? 
n=, 60x30 18 


3. 18 is 60% of what number? 
=, 60 30 
4, 3% 1s what per cent of 5.0? 


), 5=nx5.0 sy) 
Tell erescon for on step taken 
in finding each answer below. 


5. 9 is what per cent of 12? 
ren 


9=nxl12 
12xn=9 Prop. prose ee ty ¢ 
nasser P tneeene 


n=.75 or 75% Rename 
6. What number is 25% of 60? 


n is 25% of 6€0 
n=.25x60 Translation 
n=15 Rename 


7. 14 is 25% of what number? 


14 is 25% of n 
14=.25xn 
.25XN=14 Prop. 
nx.25=14 Comm. 
n=14+.25 

n=56 


Written Express each of the follow- 
ing as an equation. Solve each 
equation. 


1. 8 is what per cent of 96? 
8=nx96 Ban 

. What pumbet 2 335% of 96? 
n=, 33qx 

: is 2075 of what number? 


: 31 1 is what per cent of 148? 
37=nx14 25% 

‘ ee number is 5 40% of 65? 
n=, 

. 96 is iver of whet utien? 
96=. 42xn 2285 

. What number is 16% of 50? 
n=, 10x50 5 


Translation 
of equality 
prop. 
Inverse 
Rename 


ND Oo — GW bb 
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How Each Dollar Ils Spent 


You may find it worthwhile to 
make a plan showing how you will 
use your available money or time. A 
plan of this kind is called a budget. 


One girl’s budget is shown above. 
Look at the item lunches. The amount 
spent for lunches is what per cent 
of each dollar? 


You can translate the question into 
an equation as shown below. 
35 cents is what % of 100 cents 
35 = nx100 


Solve for n and you will find that 
35 cents is 35% of 100 cents. 


Oral Use the graph at the top of 
the page. Tell the equation to use 
in finding what per cent of each 
dollar was spent for each of the 
items that is shown. See above. 
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Using Per Cents for a Budget 


Tell the steps you would take in 
translating problems 1 through 5 
into equations. See column 1. 


1. Betty plans on budgeting at 
least 50 minutes of each 53-hour 
school day on arithmetic. What per 
cent of each school day should she 


budget for arithmetic? 


50=nx330 bee 
2. Judy budgeted 14 hours out of 


each week for viewing television. 
What per cent of her time did she 


budget for this activity? 


14=nx (7x24) 8 
3. Mary Manne to allow $2 out 


of every $5 for lunches. What per 
cent of her money did she allow 


for lunches? 


2=nx5 4 
4. ‘The an of a club decided 


to spend 80 cents out of each dollar 
for sports equipment. What per cent 
of the money was budgeted for sports 


cae 
nxl00 80% 
5. The Johnsons planned to save 


at least $75 out of every $1000 of 
their earnings. What per cent of 
their kta did the Johnsons plan 


to sa 
75= aaah ees, S 
Written Write the equations you 


would use in solving problems 1 
through 5. Solve each equation. Re- 
read the problems to see if your 
computed answers are reasonable. If 
so, write your answers. 


Using Per Cent in Sports 


The four teams which led their 
leagues at the end of one baseball 
season are shown above. The column 
headed Pet. expresses in decimal 
form the ratio of games won to 
games played. To change from deci- 
mal form to per cent form, multiply 
by too: Thus .617 is 61.7%. Which 
of the teams listed above won more 
than 55% of the games played? 


Suppose that Pittsburgh had won 
96 of its 154 games. What per cent of 
its games would the team have won? 
The question means: 96 is what per 
cent of 154? You can translate this 
question into the equation 96=nx 
154. What steps are taken in doing 
this? To solve for n, you divide 96 
by 154. Explain why. The division 
is carried out to 4 decimal places, 


each team listed at the top of this 
page. Tell the steps to take in 
solving each equation. See below. 


Written Write the equation you 
would use to find the per cent of 
games won by each team listed below. 
Solve each equation. Express the 


answers, correct to the nearest tenth - 


of 1 per cent. 


National League Won Lost 


1. San Francisco 719 15 
=nx(79+75) Sl; 

2, Cnn 67 g7 
67=nx (67x87) 43.5% 
3. Chicago 60 94 
60=nx(60+94) 39.0% 

4. Philadelphia 59 95 
59=nx(59+95) 38.3% 


American League Won Lost 


like this: .6233. Then the quotient is 5. Washington 13 81 
rounded to .628. Finally the answer 73=nx(73+81 ) 47. 4% 
: 6. Detroit et 83 
Is expressed as 62.38%. 71=nx(71+83) 46 . 1% 

; : t 65 89 
Oral Tell the equation to use in : a 42, 2% 
finding the per cent of games won by 8. Kansas City 58 96 

98=nx (58+96 ) 37. os 

Pittsburgh 95=nx (95+59 ) New York 97=nx(97+57) 
Milwaukee 88=nx (88+66) Baltimore 89=nx(89+65) 
St. Louis 86=nx (86+68) Chicago 87=nx(87+67) 
Los Angeles 82=nx(82+72) Cleveland 76=nx (76+78) 


mamoz 
mo—aAoOrTr7z 
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Using Decimals or Fractions to Find Per Cent 


Suppose you were asked to find a 
number which is 25% of 64. Also 
suppose you were to choose between 
the fractional and the decimal form 
of 25% in finding the number. Since 
25% =, you should be able to use 
25% and + interchangeably. See if 
this is so. Study solutions A and B. 


A B 


n is 25% of 64 n is 4 of 64 
n = .25x64 n =z X 64 
n = 16 n=16 


Which solution is more likely to 
require using pencil and paper? 
Which solution would you choose? 


Suppose though that you were to 
find a number which is 75% of 315. 
Multiplying 315 either by .75 or by 
3% would require using pencil and 
paper. Neither solution has any 
advantage over the other. 


When the per cents are expressed 
as mixed fractions, you will be likely 
to use the fractional form of the per 


cent. For example, study C and D, 
which show two ways of finding a 
number which is 333% of 198. 

C D 
n is 884% of 198 n is 4 of 198 
n = .833x198 ti = 3x198 
n = 66 n = 66 
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In C the computation almost cer- 
tainly required the use of pencil 
and paper. In D, finding a replace- 
ment for n consisted of dividing 198 
by 3. 


Before attempting to find a num- 
ber which is a known per cent of 
another, decide whether to use the 
fractional or decimal equivalent of 
the per cent. Choose the form which 
will be fastest for you. 


Oral Tell whether you would use 
the fractional or decimal form of 
each per cent to find the number 
equal to each of the following. 


Answers will vary. 
a b 


1. 50% of 11 55 25% of 96.24 

2. 50% of 148 74 25% of 119295 
3. 332% of 69 23 3319 of 146 40% 
4. 123% of 64 8 47% of 188, 46 
5. 52% of 87 45.24 873% of 2421 
6. 622% of 72 45 65% of 80 52 
7. 15% of 85 12.75 29% of 164.64 
Written Write your answer for each 


exercise in rows 1 through 7 above. 
Use whichever method seems easiest 
for you. Check by using a different 
method. 


A girls’ club was allowed to keep 
25% of all money collected at a 
bazaar. The members collected $80. 
How much money did they earn for 
their club? 


You are to find a number that is 
equal to 25% of 80; so you use the 
formula n=25% of 80. Recall that 
25% =.25=%. Then the problem can 
be translated into either one of the 
two equations below. 


n=.25x80 or n=%;x80 


_Is 20 the correct replacement for . 


n in each equation above? Why? Then 
the girls earned $20 for their club. 


Read problems 1 through 6. Trans- 
late each problem into two different 


equations. Be ready to tell which | 


one of the two equations you would 
use. Fractional form shown only. 


1. Jane sold $36 worth of maga- 
zines. She was allowed to keep 35% 
of the money as her share. How much 
money was she allowed to keep? 

n=5X36 $12. 60 


Using Per Cents in Solving Problems 


2. Betty can buy records for 50% 
of their regular price. The regular 
price is $2.98. How much money 
must Betty pay for records? 


x2. 98 $1.49 
"3. Bob Bene a used bicycle for 


2 of its original price of $39.98. How 
much did he pay? 
n=2x39,.98 $23. 99 

1. Ann had to pay a 4% sales tax 
on a sweater that cost $3.98. How 


es did she have to pay as tax? 
x3. 98 $.16 
a Mary bought a pair of shoes for 


662% of the regular price of $9.75. 


How much did she have to pay? 
n=5x9, 75 Mga 
6. Ann had 90% of 50 spelling 


words correct. How many of the 


words were correct? 
45 words 


Oral Tell the equation you would 
use in solving each of the problems. 


Written Translate problems 1 
through 6 into equations. Solve each 
problem. Check your computation by 
using a different method. 
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Finding the Number to Which Another Is Compared 


A basketball team won 75% of its 
games. The team won 9 games. How 
many games did the team play? 


You know that 9 is 75% of some 
number and that 9=.75xn. Since 
75% =%, the formula can be trans- 
lated into either equation A or B 
below. Study the solution of each 
equation. 


A B 
9=.75xn 9=2xn 
‘oxXn=9 &xn=9 
nx.75=9 nx?=9 
n=9+.75 n=9+2 
n=12 n=12 


In both solutions the following 
steps were taken. First the equations 
were rewritten so as to place the 
letter n at the left of the = sign. 
Then the commutative property of 
multiplication was used in rewriting 
the equations. Finally the equations 
were solved by using division, the 
inverse operation of multiplication. 
Do you obtain the same result when 
you express per cent in the fractional 
and in the decimal form? Which of 
the two solutions seems easier? 


Suppose you had to decide whether 
to use the fractional or decimal form 
of a per cent in translating a problem 
into an equation. How would you 
decide which form to use? 
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Oral 


Tell the reasons for the steps 


taken in finding each answer below. 


See 


column 1. 
a 


60% of nis 18 


b 


333% of n is 42 


2xn=18 4xn=42 

nx2=18 nxz=42 
n=18+2 n=42+3 
n=30 h=126 


Written Find a suitable replace- 
ment for n in each statement below. 


$50 
25% of n=80 


25 
20% of n=85 


1. 
30 150 
2. 40% of n=12 10% of n=15 
45 72 
3. 334% of n=15 162% of n=12 
56 56 
4, 873% of n=49 623% of n=35 
96 190 
5. 663% of n=64 50% of n=95 


A quick review Write an equation 
to use in answering each question 


below. Solve each of your equations. 
Fractional form shown on mg: 
1. ae) umber I is 25% of 24? 
n==x2 
. 6i8 =-_ pe cent of 24? 
6=nx24 25% 
; 61 Js: 25 Do of 3 what number? 


‘ - of 75 ae number? 
16-8: what per cent of 80? 

ieee 20% 

. 601 As 25% of what number? 


pas 320 
‘ is what per cent of 25? 
ee el 25 36% 


a 


Making Estimates with Per Cent Forms 


Suppose you wish to estimate an 
answer to this question: What num- 
ber is 28% of $360? You would use the 
statement: n is 28% of $360. Why? 


Which fractional equivalent, + or 
4, is nearer to 23%? It is z. There- 
fore in estimating your answer to 
n=.23 860, you could use the equa- 
tion given below. 


n=7X360 
=90 


The number that is 28% of $360 
must be less than $90. Could it be 
as little as $72? Think: $x3860=72. 


Now suppose you were to estimate 
an answer to the question: 34 is 
what per cent of 120? The equation to 
use is 834=nx120. Since 4x120=40, 
and 4+x120=80, then n must be a 
number between 4 and +. In per cent 
form the answer must be greater than 
25% but less than 333%. 


You may also find it worthwhile to - 


use the decimal form of a per cent in 
estimating an answer to such ques- 
tions as this: 19 is 65% of what 
number? The equation to use is 
19=.65xn. 


Think: 19 is close to 20 and .65 is 
close to .66 or 3. What equation 
would you use in making an estimate? 
Would 80 be a good estimate? 


Oral Tell the equation you would 
use in estimating an answer to each 


question below. Tell your estimate. 
Estimates will vary 
1. What number is 49% of 224? 
-49x224 09°76 


A 36 | is what per ee of 70? 

36=nx70 51.43% 

. What number is par of 989? 
n=, 24x989 

2 is 98% of ie =e dhe 
2=.96X n 2.04 


: What number is 9% of 115? 
n=.09x115 10.35 

294 1 

9, is. what per gent of 93 

. What, number is 638% of 47? 
n=, 63x47 29.61 

0 is 21% of ue number? 

Be aT 
; ae number is re of 254? 


n=, 19x254 
. What <<a is pa of 35? 
n=,.93X35 18.55 


Written Write the equation to use 
in finding the answer to each ques- 
tion above. Solve each equation. 
Compare your estimated and com- 
puted answers. 


wo OoOnN nn Pr wp 


—" 
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A quick review Solve for n. Do not 


use pencil and paper. 
@ 6s ¢ b 
ly. 10xK65=n n=10x.06 
405 - 590 
2. 100x4.05—h ~n=100x5.9 
5965 4200 
3. 1000x5.965=n n=1000x4.2 
9.6 .005 
4. 96+10=n n=.05+10 
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Julie had $16 to spend on the coat 
she saw in the window. Did she have 
enough money to buy the coat? 


In many of your problems, as in 
the one above, you must get informa- 
tion from more than one source. From 
what sources will you get the num- 
bers to use in solving the above 
problem? 


_ Before attempting to solve the 
above problem or any other problem, 
read it at least twice. In the first 
reading try to get a general idea 
of the problem situation. In this 
reading also determine the numbers 
that will be used in solving the 
problem. 


In the second reading decide what 
you are to find. In the problem which 
Julie had, you are to find at least 
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Solving Problems 


three things. They are suggested to 
you by the three questions below. 


By how much was the price reduced? 
What was the new price? 

Was the new price greater or less 
than $16? 


Why must you answer the first 
two questions above before you can 
answer the third question? 


After the second reading, you 
should be ready to translate the 
problem into a brief statement as fol- 
lows: Cost equals Regular Price less 
25% of Regular Price. Then trans- 
late the problem into an equation 
which you solve as shown. 


ce=18.50 — (.25x18.50) 
=18.50 — 4.625 
=13.875 


The coat would cost $13.88. Julie 
had enough money to buy the coat. 


Careful planning is required when 
you are solving problems involving 
the use of per cent. You will find 
it worthwhile to begin your solution 
by writing an equation. 


Oral Tell the equation you would 
use in solving each of these problems. 


1. A $15 dress could be bought on 
sale for $3.75 less than the regular 
price. By how many per cent was the 
price reduced? 


3,.75=nx15 
2s One summer han saved $30. She 


said that this was 40% of all the 
money she had earned. How much 


Benes had she earned? 
30=. 40xn ra) 
3. Larry had $2.50 in his pocket 


after buying a ball. The ball was on 
sale for 334% off its regular price 
of $1.50. Tow much money did he 


have before buying the ball? 
2.50+ [1.50-(Sx1.50)]=n $3.50 


Written Write an equation for each 
problem above. Then solve problems 
4 through 14. 


4. Ronald paid $2.80 for a book 
that usually sold for $3.50. What 
per cent of the regular price did he 


Save! 
AVE) 9 80=nx3.50 20% 


5. Joan bought a watch regularly 
priced at $28.50 for 20% off. How 
much more or less than $20 did she 


have t © pa is 
28. aN 0x28. 50)=20+n $2.80 


6. Ann had to pay a 4% state sales 
tax plus a 10% federal tax on a 


watch priced at $25. How much did 
she have to pay for the watch and 


the tax together? 25+(. ieee 
(. 10x25 )=n $28.5 
7. Mary said that Mie had spent 


25% of her savings. She had spent $8. 
How much money did she have in 


savings before spending any? 


. 25xn 32 
8. Mr. Kohl paid a 4%, sales tax on 


a car priced at $2950. The price did 
not include the tax. What was the 
price of the car including a ai 


2950+(.04x2950)=n _ $30 
9. Betty had $5 and st $3.50 


of her money on a new purse. What 
per cent of her money did she spend? 


3.50=nx5 70% 
10. John spent 16% of his $40 sav- 


ings for new clothes. How much 


money did he ped? 


=, 16x40 
il: gels can” Abed cost $2985 lost 


30% of its value in its first year. 
How much was the car worth at the 


end of its first year? 
2985-(, 30x2985)=n $2089, 
12. A bicycle had a sale orice of 


$39.60. This was 75% of the original 
price. What was the original price 


of the bicycle? 


39. 60=. 75 52.8 . 
13. A Set who rer 5% of his 


salary saved $212.50 in a year. How 
much money did he earn as salary in 


that year? 

212.50=, O5xn $42 

14. Mr. Karls pays e115 a month 
for rent. His take-home pay is $460 
per month. What per cent of his 
take-home pay goes for rent? 
115=nx460 25% 
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You should be able to do the work 
on this page without any help. 


Part 1 Copy. Perform the indicated 
operations. 


a b Cc 
8. 30. 9 
1. .37)2.96 .175)5.25 1.9)1.71 
2. 926.7 65.93 $20.95 
31.8 92.46 37.24 
517.3 46.87 22.56 
46.4 479.52 419.25 
1482.2 284.78 $100.00 
3. 705.80 420.004 36.412 
= 299.98 -234.506 —6.833 
405.82 185.498 29.579 

4. 3.249 904. 67.431 
40.2 x.513 24.5 
130.6098  .463752 1652.0595 
5. 4123 709 5462 
+3951 —4581 +2752 
807% a50r 8223, 

6. 92 453 382 
«453 x29 x 155 
4209 1319.5 59472 


Part 2. Solve for n. 


a 
1. (72+9)x10-  21=(54=n) +15 
643 


36-(8x7)=n° n=(90—14)+45 


2.857 
n246-(19—5) 
7 


nx (50+5) =70 


2 
5 
3. (42+7)x n=30 
2 
4 8=100—(4x i) 
5 


at 2 
(8x7)+80=n  49-n-+(42+6) 


Review and Practice 


Part 3 Replace each dot with the 
symbol =, +, —, >, or <, whichever 
makes each statement below true. 


a a 
(5x19)+3 100 (32° 8)+6=10 
3+(3xd) © 12 


1 

2 (7* 4)x3=84 
3. (46x2) = 2=90 

4 

5 


45 =(3 *9)+18 
87 (20+9) x3 
(5+18) > 0=0 


99 = (6x12) +30 
(62> 2)4+9=40 


Part 4 Solve each problem. 


1. The distance between 2 cities by 
way of the new highway is 735 miles 
which is 1% miles less than by way 
of the old highway. What was the 
eispange by weg of the old highway? 


py 

AL n ork? 3 for 10% hours at 
Ns an hour. How march money did 
he earn? 10, 25x. 75=n $7.69 


3. Bob must pay a 4% tax on a 
$2.25 glove. What is the price of the 
glove including tax? 


2. 25+ (2. 25x. 04)=n 7. 
‘4. Sally took a oat Merrine 30 


questions. She had them all right ex- 
cept 6. What per cent of the questions 


did Sally have right? 
(30-6)=n x30 80% 
5. A football team played 12 


games. It lost 3 of the games and 
won the rest. What per cent of its 
games did the team win? 

(12-3)=n x12 75% 


Checkup Time 


The numerals in (_) tell the pages where you can turn for help. 


Important Ideas 


1. To change a ratio from its frac- 
tional to its per cent form, express 
the ratio as a fraction with a denom- 
inator of 100. Then rename this frac- 
tion as per cent. (224) 


2. Numbers expressed in per cent 
form may also be expressed in frac- 
tional or decimal form. (224-225) 


3. To change a number from its 
per cent form to its decimal form, 
think of the per cent as a fraction 
with a denominator of 100. Then 
divide by +88. (225) 

4. To change a number from its 
decimal form to its per cent form, 
multiply the number in decimal form 
by +8$. (225) 


5. In per cent problems any of 
three numbers may be unknown at 
the outset. The unknown number can 
be determined by solving an equa- 
tion. (226-227) 


OSH, vee aaa ne 
. What equation would you use 
me answering these questions: 5 is 
what per cent of 20? What number 
is 25% of 20? 5 is 25% of what 
number? 3 is what per cent of 100? 
9 is 384% of what number? (226) 


2. Tell the reason for each step 
you would take in solving the equa- 
tions you would use in answering the 
questions in exercise 1. (227) 


3. How can you decide whether to 
use the fractional or decimal form 
of a per cent when translating a 
question into an equation? (230) 


4. How would you estimate an 
answer to these questions: What 
number is 19% of 325? What number 
is 52% of 816? (233) 


Written Practice 
1. Write ae per cent eanivalent 
of $, &, 8, and §. (224) 20%, 123%, 375%, 


2. Write the decimal equivalent of “eal 


80%, 45%, 20.8%, and seo (225) 
800" 45% 52085-22045 
Express ‘each statement below in 


equation form. Solve. (226-227) 
3. 91 a what per cent of 36? 
4, 35 i is eee per re t of 49? 
35=nx49 ne 
5. 12 is OG er what number? 
12=, 30 
Find the hai equal to each of 
the following. (230) 
6. 123% of 480 60 
7. 63% of 575 3625 
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Part 1 Express the following frac- 
tions in per cent form. 


a b c d 
1, 4 50% 3 25% 3 75% 1 20% 
1, 1 
2. 2 40% 1 165%8 835% 1 125% 
3. cy 10% 2 375%% 875% $ 80% 


Express the following per cents in 
decimal form and then in fractional 
form. Reduce fractions to lowest 


terms. See below. 
a b c d 
4, 75% 333% 123% 50% 
5. 20% 25% 668% 40% 
6. 80% 373% 168% 30% 


Part 2 Answer each question below. 
1 
1. 6 is what per cent of 18? 992% 


. 9 is 20% of what number? 45 
. 14 is what per cent of 35? 40% 


. 12 is 21% of what number? 57 


eo ono n — W HD 


. 35 is what per cent of 2107 2 


. What number is 40% of 320? 128 


. What number is 662% of 24? 16 


8 


. 51 is 19% of what number? 26855 


. What number is 18% of 45.5? o 


Self-Evaluation 


Part 3 Solve each problem. 


1. Janet collected $14.50 for her 
work at a cooky sale. Her club was 
allowed to keep 25% of the money. 
How much money did she earn for 
her club? 9=3x14.90 


2. Ronald made 17 baskets out of 
51 shots at the basket. What per 
cent of his shots at the basket re- 
sulted in aa 


17=nx51 
3. ae -.. 20% of the cost of 
a $5.75 sweater bought on sale. How 


much money did June save on the 


sweater? 
n=sx0.75 $1.1 
4? Bob paid $7. 20 for shoes. This 


was 80% of the regular price. How 


much was the regular price? 
7.20=. 80xn $9.0 
5. Jane paid 18¢ for a notebook 


at a sale where everything was re- 
duced in price by 10%. What was 


the Teor I re of the notebook? 
18=( -.10)xn 20¢ 


6. Andy saved 15% of his earnings 


of $35. How much money did he save? 
n=, 15x35 $5.25 
7. Ina class of 35 pupils, 60% of 


the pupils were girls. How many 
girls were in the class? 


n=. 60x35 21 
8. A baseball team won 69 out of 
121 games. What per cent of its 
games did the team win? (Express 
the answer to the nearest tenth of 1 


10. What number is 80% of 200? per cent.) 69=nx121 57.0% 
2384 75, i 335, 4%; .125,8; .50,3 

5. .20,2; .25,4; .663,8; .40,2 

6. 80,8; .375,.2; 168.2; .30,5 


Geometry 


Choosing the correct location is an 
important step in planning for a new 
building. The location of the building 
is marked on a map in the city engi- 
neer’s office. The location of the ex- 
cavation is marked by stakes in the 
ground. The locations of the footings 
for the building are marked on the 
blueprints. In fact the location of 
every single part of the building is 
recorded somewhere. 


Anyone responsible for determin- 
ing the location of anything on earth 
or in space is using a branch of 
mathematics called geometry. Do 
you use geometry? Think of the last 
time you tried to determine the loca- 
tion of something before answering 
the question. 


The mathematician is interested . 


in exact locations. Locations of this 


kind are considered as points. You 
may think of a point as an exact 
location in space. All it has is a 
fixed place; so it cannot be measured 
in regard to length, width, or thick- 
ness. A point has no dimensions. No 
instruments exist that enable you to 
measure a point, because a point is 
only an idea. 


Suppose you wish to make a pic- 
ture of a point and to give it a name. 
One way to do this is to make a dot 
and to label it with a capital letter 
of the alphabet. 


Oral Answer the questions below. 
See above. | . 

1. Why would it always be possible 
to. count dots and impossible to count 
points? Dots are pictures; points 
are ideas. ; 

2. What is the advantage of being 
able to name a picture of a point? 
To distinguish it from other 


points. 239 © 


Joan is showing the correct way to 
draw a picture of a straight line that 
passes through point P. Her only 
tools are a sharp pencil and a 
straightedge, which could be any 
piece of wood, plastic, or metal with 
a straight edge. She will move her 
pencil along the straightedge from 
one edge of the paper to the other. 
The size of the paper or drawing 
surface limits the length of the pic- 
ture of the straight line she can draw. 


By definition a straight line is 
infinite in length in both directions. 
This means that it could be extended 
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Lines, Line Segments, and Rays 


on and on indefinitely. One way to 
show that a line is infinite in length 
is to make its picture as shown. 


| 


Suppose you wanted to name a 
line. A good way to do this is to 
name 2 or more points on the line 
as shown. 


— ee 
A B C 


Now you can name the line by 
stating the names of any two of its 
points in either order. For example, 
the line may be named AB, BA, AC, 
CB, and so on. 


You must keep in mind that a dot 
is a picture of a point and not a 
point. A straight line drawn on your 
paper is only a picture of a line be- 
cause a line is only a collection or 
set of points. The picture of a line 
can be measured in regard to length, 
width, and thickness. The line itself 
has only one dimension, length. 


Suppose that John lights a candle 
out of doors on a dark night, and that 
he wants to draw a picture to illus- 
trate his idea of one of the rays of 
light. Could he use a dot to show the 
point from which the light was com- 
ing? How could he show the direction 
of the ray? 


One of the possible drawings is 
shown below. 


C . 


The picture is different from that 
of a line, because it is infinite in 
length in only one direction. A draw- 
ing such as that above is called a 
ray. A ray is a part of a straight 
line that has one endpoint and ex- 
tends indefinitely in the other direc- 
tion. In what way does a ray differ 
from a line segment? 


Suppose that the beam of light 
was halted at a definite point. Then 
you could use the picture below to 
show your idea of the situation. 


ee 
C D 


The portion or piece of the line 
between C and D is called a straight- 
line segment, or line segment. The 
endpoints of a line segment, in this 
case C and D, give their names to 
the segment. The line segment is 
named CD or DC. Line segment CD 
includes points C and D and all of 
the points between them. 


Oral Answer these questions. 


1. Why is it important to give a 
line a name? So one can distin- 
guish it from other lines 


2. How many different names 
could you give to the picture of a 
line shown below? 

: Pie! | Oeoeael « Ce | fain OF « Me Be 


H J L 


3. How is a picture of a straight 
line different from the picture of a 
ray? How is it different from the 
picture of a line segment? See page 


240 and column 1. 
4. What is the least number of 


points necessary to determine a 
straight line? To determine a ray? 
To determine a line segment? 

ori 2 
Written On your paper, perform 
the following exercises. 


1. Draw pictures of 3 straight lines 
that would not intersect, or cross, if 
your paper were of infinite extent. 


2. Draw pictures of 8 straight lines 
that intersect at a point labeled P. 


3. Draw pictures of 6 rays that 
have point A as a common starting 
point. Label point A. 


4, Mark points A, B, and C, so 
that not all 3 of them lie on the same 
straight line. Draw line segments 
AB, BC, and AC. Label the endpoints 
of the segments. 


5. Draw a line segment EF. Extend 
it to make a picture of a line. Label 
the line segment. 


241 


Suppose that you wanted to name 
a figure formed by 2 rays having a 
common endpoint or vertex as shown. 


A 


B C 


The name of the figure is angle. 
A short symbol for angle is 2. To 
enable you to identify and talk about 
an angle, you should name it. You 
can do this by using the letters of 
the points that denote the rays and 
the single letter that indicates their 
common vertex. The vertex letter is 
in the middle of the name. The angle 
pictured above may be named as 
follows. 


Angle ABC or ZABC 
Angle CBA or ZCBA 


Rays AB and BC of ZABC are 
called the sides of the angle. Why 
would it be impossible to measure 
their length? 


Now look at the pictures of ZDEF 
and ZLKM below. Which angle ap- 
pears to be the larger? 
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Angles 


In the angles DEF and LKM pic- 
tured in column 1, what does the 
arrowhead at the end of each ray 
tell you? Do you notice that the 
length of the rays has nothing what- 
ever to do with the size of the angle? 
The angles DEF and LKM have the 
same measure. You can state this by 
writing ZDEF= ZLKM. The = sign 
between angles means equal in 
measure. 


Oral Answer these questions. 


1. How many rays are needed to 
draw an angle? 2 


2. Why is it reasonable to have 
the vertex letter in the middle when 
you are naming an angle? 

To identi the angle 
°3. Gould you draw only 1 or could 
you draw more than 1 angle with 


the same vertex? Explain. 
See below. 


Written Follow these directions. 
See column l. . 
n your paper, draw 3 points, 


F, G, and H, not on a straight line. 
Use rays to draw ZFGH. 


2. Draw an angle greater in meas- 
ure than ZFGH. 


3. Draw an angle smaller in meas- 
ure than ZFGH. | 


4. On your paper place points P, 
Q, R, S, T, U. Use rays to draw 5 
angles all having P as the vertex. 


3. More than 1 angle; rays may extend many directions from it. 


Planes 


The page you are looking at, your 
desk top, and the floor are a few 
examples of flat surfaces. Name 
others if you can. All surfaces of this 
kind should have a common name. 
You cannot call the surfaces points 
or lines, because points have no 
dimensions and lines have only one 
dimension. The name plane is given 
to the surfaces you have named. 


You may recall that a straight line 
is defined as having infinite length. 
Try to think of the surface of a table 
as being extended infinitely in all 
directions. The idea which comes to 
you as a result of this thought is 
called a plane. Thus it is possible to 
think of such limited flat surfaces 
as a piece of paper or a desk top as 
a part of a plane. 


In geometry we think of a plane as 
a continuous set of points such as 
that suggested by an enlarged table 
top. A part of a plane differs from a 
plane because it has boundaries. 
Trace the boundaries of your desk. 
Is the surface of your desk part of 
a plane or is it a plane? 


Take a piece of paper and name 
two points on it as A and B. Draw 
a line through the points. Now sup- 
pose that you could extend the 
boundaries of the paper infinitely 


in all directions to make a plane. 
Would you expect all of line AB to be 
in that plane? Why? 


You may recall that two points de- 
termine a straight line. A straight 
line has only one dimension. You 
need at least three points, not on 
the same line, to determine a plane. 


Oral Answer these questions. 
See column 1 and above. 
1. Name some objects in your 


room that represent parts of planes. 


2. Why is it impossible to tell how 
many points are contained either in 
a plane or in part of a plane? 


3. Can you tell how many lines 
are contained in a plane? Why or 
why not? 


Written On your paper perform 
exercises 1 and 2 and _ indicate 
whether the resulting picture is a 
picture of a line, a line segment, or 
a plane. Then do exercise 3. 


1. Draw 3 points which will not 
fall on the same straight line. Con- 
nect these points with line segments. 


2. Draw 3 points which will fall 
on the same straight line. Connect 
the points. 


3. Name four objects whose sur- 
face is part of a plane. 
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Look at each figure in row A 
above. Trace completely around each 
one and return to the point where 
you began your tracing. Is this pos- 
sible? Is a similar experiment possible 
with each figure in row B above? 
Each figure in A is called a closed 
figure. Since you can trace around 
the complete figure without having 
the figure cross or intersect itself, the 
figures are called simple closed fig- 
ures. What name might you give to 
the figures in B? 


The drawings below are closed 
figures but not simple closed figures. 
How can you tell? 


In this chapter we will be most 
concerned with simple closed figures 
formed by line segments. Figures of 
this kind are called polygons. 
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Simple Closed Figures 


Take a piece of paper. Think of 
it as part of a plane and draw a 
polygon as shown at 
the right. The figure 
divides the plane into 
three distinct sets of 
points. See if you can 
find them by answering these ques- 
tions: Are some of the points inside 
the polygon? Are other points on the 
polygon? Are other points outside 
the polygon? 


Oral What objects in your room 
could you trace to obtain a simple 
closed figure? Which of the figures 


would be polygons? see column 1 
and above. 


Written Follow these directions. 


1. Draw 3 points which do not lie 
on the same straight line. Connect 
the points with line segments to 
make a polygon. 


2. Follow the instructions given 
in 1 but begin with 4 points and 
then with 5 points. You may have 
2 of the points on a straight line. 


Triangles 


Jane made a polygon in which she 
connected three points A, B, and C 
that were not on the same straight 
line. The figure she drew is called a 
triangle. It has 3 sides, named AB, 
BC, and CA, and 3 angles. Name each 
angle. The prefix tri means three. 
Why is triangle a good name for 
figure ABC? 


Look at the triangle the girl drew. 
It may be named in any of the ways 
shown below. Note: The symbol A 
is read triangle. 


Triangle ABC (AABC) 
Triangle BCA (ABCA) 
Triangle CAB (ACAB) 
Triangle ACB (AACB) 
Triangle CBA (ACBA) 
Triangle BAC (ABAC) 


Look at figure XYZ. It has 3 
straight sides. However, it is not a 
closed figure; so it is not a polygon. 
How many angles does it have? Is 
figure XYZ a triangle? 


Oral Answer the questions below. 


1. What are 4 objects that have 
‘the shape of a triangle? 


2. In how many ways can you 
name a triangle having line segments 


that intersect at points R, S, and T? 
RST, RTS, SRT, STR, TRS, TRS 


wil 


is )) 


Written On your paper perform the 
following exercises. 


1. Draw 8 points, not on the same 
straight line. Label them with capital 
letters and connect them with line 
segments. Name the polygon. 


2. Draw 3 points on a straight 
line. Label them A, B, and C. Draw 
another point D not on the same 
straight line with A, B, and C. Draw 
all the possible straight-line segments 
between points A, B, C, and D. How 
many triangles have been formed? 
Name all of them, using the letters 
in counter-clockwise order. 


3. Draw a rectangle LKMN. Con- 
nect points L and M and points K 
and N with straight-line segments so 
they intersect at a point P. Name as 
many triangles as you can find. 
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QUADRILATERALS 


Each figure on the bulletin board 
is a simple closed figure. Polygons 
such as those above are called quad- 
rilaterals. Quad means four and lateral 
refers to side; so a quadrilateral indi- 
cates 4 sides. Does a quadrilateral 
also have 4 angles? 


Sometimes all of the angles of a 
quadrilateral are equal in measure. 
Quadrilaterals of this kind are so 
common that they have been given 
special names as shown below. 


Z Y P 
D C 
S Q 
R 
J I 
A B | 
Ww X G H 


Square 


Rectangles 
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Quadrilaterals 


All 4 of the angles of either a square 
or a rectangle are called right angles. 
There is an easy way to make a right 
angle to use in checking the measure 
of an angle. The drawing below shows 
you how you may begin with a piece 
of paper of any shape. 


Crease line Fold over 


Right angle 


A square is a special type of rec- 
tangle. Like any rectangle, a square 
has 4 right angles, but it also has 4 
sides of equal measure. 


A quadrilateral is named by stat- 
ing the letters which label the end- 
points of its sides. The letters are 
named as they appear in clockwise 
or counter-clockwise direction around 
the figure. Two ways to read the 
name of the square are ABCD and 
ADCB. Can you name each rectangle? 


Look at square ABCD on page 246. 
Would sides AD and CB intersect if 
you extended them in either direc- 
tion? Would sides AB and CD inter- 
sect? Lines AD and CB are in the 
same plane. Two lines in a plane 
may or may not intersect. If they 
do not intersect they are called 
parallel lines. Lines through AD and 
CB are parallel lines. Line segments 
AD and BC are called parallel-line 
segments. Are WX and ZY parallel- 
line segments? Which parallel-line 
segments do you see on rectangles 
SPQR and GHIJ? 


One very important class of quad- 
rilaterals includes all of those whose 
opposite sides are parallel in pairs 
regardless of whether or not the 
angles are right angles. Quadrilaterals 
of this class are called parallelo- 
grams. All of the figures below be- 
long to this general class. 


A B C 


Figures B and C have special 
names: rectangle and square. Figure 
A, which has less practical use, is 
given the general name parallelo- 
gram. 


Oral What objects in your room 
have the shape of a rectangle? Of a 
square? Of a parallelogram which is 
neither a rectangle nor a square? 


Written On your paper perform 
the following exercises. 


1. Draw 4 points A, B, C, and D, 
no 3 of which lie on a straight line, 
as shown. 


oO 
ead 
om 


3 


Use straight lines to connect AB, 
BC, CD, and DA. Tell why the figure 


is a quadrilateral. 
t has 4 sides. 


2. Draw 4 points E, F, G, H so that 
the lines through EF and through GH 
are parallel. Make segment GH 
longer than segment EF. 


Use a right angle measure at E and 
draw a line segment from E to the 
line through H and G. Call the point 
of intersection C. Do the same at F 
and call the point of intersection 
with the line through H and G point 


D. What kind of figure did you draw? 
Rectangle 
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Alice is drawing pictures of simple 
closed figures. She is using an in- 
strument called a compass. The point 
of the compass must be held firmly 
in place, and the curved line must 
be drawn without once lifting the 
pencil from the paper. Would you ex- 
pect all of the points on the curved 
line to be equidistant, or at the same 
distance, from the point at which you 
placed the steel point of the compass? 
Why? This point is called the center. 


A closed curved line such as Alice 
has drawn is called a circle. The 
simple closed curve is part of a 
plane. It divides the plane into 3 
distinct sets of points as follows. 


a. All points wnside the curve 
b. All points on the curve 
c. All points outside the curve 


Only those points that are on the 
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Circles 


closed curved line are part of the 
circle. Is the point called the center 
on the curve or is the point inside 
the curve? 


Any line segment which joins the 
center to any point on the circle 
is called a radius. The plural of 
radius is radii (ra’-di-1). The com- 
pass opening determines the radius 
of the circle. If the compass opening 
remains unchanged, all of the circles 
drawn with that compass will be the 
same size, or equal in measure. What 
happens to the size of a circle as the 
compass opening is increased? De- 
creased? 


Look at this picture of two circles 
whose radii are of equal length. 


Look at the pictures in column 2 of 
page 248. In one, the straight-line 
segment CA connects the center of the 
circle with point A on the circle. In 
the other, the straight-line segment 
AC passes through the center of the 
circle but has its endpoints on the 
circle. Line segment BA is called a 
diameter of the circle. Observe that 
BC and CA are segments of the same 
straight line. Do you see that any 
given circle can have many radii and 
many diameters? 


Suppose you drew a line segment 
to connect any 2 points on a circle. 
For example, see line segments CD 
and FG on the circles below. 


The line segment joining any two 
points on a circle is called a chord. 
Could any circle have many chords? 
Would a chord through the center of 
a circle be a diameter? 


Oral Answer each question below. 


1. How might you construct 4 
circles having the same center but 


different radii? By changing the 
compass opening; same center 


2. What is the ratio of a radius 
to a diameter of the same circle? 
1 to 2 


3. What is the ratio of the longest 
chord of a circle to the diameter of 
the circle? Longest chord is a 
diameter; 1 to l 
Written Do the following exercises. 


1. Draw 2 circles of equal measure 
which intersect. In how many points 
do they intersect? 1 or 2 


2. Draw 8 circles having the same 
center but different radii. Will the 
diameter of the largest circle inter- 
sect each of the smaller circles? In 
how many points? Yes; 2 


3. Draw 3 circles with unequal 
radii. Label a radius of each circle. 


4. Draw points C and P. Use line 
segment CP as a radius of a circle 
you draw. 


5. Draw a circle with a center at 
A. Draw two radii of the circle, but 
not in a straight line. Label the 
endpoints of these radii B and C. 
Draw straight line segment BC. What 
kind of figure did you draw? Which 
two pices are 2, equal i Ap length? Why? 


1i of 


tern 

pele a circle with a center at 
A. Draw a radius AB. Leave the open- 
ing of the compass unchanged. Draw 
a second circle with its center point 
at B. Label one point where the 
circles intersect as point C. Draw 
straight line segments AC and BC. 
What kind of figure did you draw? 


Are its sides equal in length? 
Triangle; yes 
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Part 1 Copy. Find each answer by 
performing the indicated operation. 


a 
i. 19} 
4278 


20.903 
5. 98.54 
—39.28 


59.26 
6. 85.75 
x65 


5573. 75 


76.4 
+93.934 
275, 156 

8.924 

—2.587 


6.337 
9.273 
x8.4 


77.8932 


C 
963 
+41¢ 


180.051 
.7762 
—.3775 


. 3987 
437 
x .69 


. 30153 


Part 2. Copy. Find each quotient to 
the nearer tenth. 


a b 
50.0 24 
1. .16)8.0 9) 2.16 
5.0 8.0 
2. 1.4)7.0 3.8) 30.4 
25 2.4 
3. 5.8) 1.45 3.50) 8.4 
4.0 30.0 
4. 24.7)98.8 175) 5.25 
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Review and Practice 


Part 3 Copy. Solve each of the 
following equations. 


4% : b 
1. "xE=7 2xn=§ 
5 "TT or 
aXr2= no ($x12)+n=20 


SJ pe SDS 

[Op [1Cof 
ine) 
Nie 
x 
(63) 
BIW 


2 
(6§+23) +63-115 
(72.08) — n= 800 


25—(14+23)=n’d 


on fr a EF © SN 
Ww 
rit 
Bw 
Il 
Sn 
[ye [aed 


25.75 
n=37—(12.5x.9) 


Part 4 Solve each of the following 
problems. 


1. At a sale Betty saved 30% of 
the cost of a $2.50 record. How much: 
did she save? 

. 30x2, 50=n $.75 

2. Karen had $.90, which was 4 of 
the money she needed for a book. 
What was the price of the book? 
3x. 90=n $2.70 

3. Bob’s mother ordered a $1.15 


luncheon. Bob ordered a luncheon 
that cost $1.25. There was a 4% tax. 
What was the total bill? (1. 15+1.25)+ 
(.04x(1.15+1.25)] =n $2.50 

4. Jack wasted 22 feet of a 14-foot 
board. What per cent of the board 
did he waste? 


2,.25-14=n l6y;q per cent 


Checkup Time 


The numerals in (__) tell the pages where you can turn for help. 


Important Ideas 
1. A point cannot be measured, for 
it has no dimensions. (239) 


2. A straight line is infinite in 
length in both directions. (240) 


3. Rays and line segments are 
parts of lines. (240-241) 


4. The measure of an angle does 
not depend on the lengths of the 
sides, but on the amount of opening 
between the sides. (242) 


5. Every simple closed figure de- 
termines 3 distinct sets of points: 
points on the line, points inside the 
figure, and points outside the figure. 
(244, 248-249) 


6. Circles having the same radius 
are equal in measure. (248-249) 


Words and Symbols to Know 
1. Geometry, point (239) 


2. Line, line segment, infinite, ray 
(240-241) 


3. Vertex, angle, Z (242) 
4. Plane, part of a plane (243) 


5. Closed figure, simple closed fig- 
ure, intersect, polygon (244) 


6. Triangle, A (245) 


7. Quadrilateral, rectangle, square, 
parallel lines, parallelogram, polygon 
(246-247) 


8. Equidistant, circle, radius, radii, 


diameter, chord (248-249) 
See T251 for answers. 


Questions to Discuss 
1. How does a picture of a point 
differ from a point? (239) 


2. Why is it impossible to measure 
either a point, a line, or a ray? (239, 
240-241) 


What kind of figure is shown by 
each drawing below? How would you 
name it? 


a b 


P A B C (240-241) 


0 B~ (242-243) 


es ae 


H (245, 247) 


oe, — (248-249) 


Part 1 Write the word or words in 
( ) that make each of the following 
statements true. 


1. A line has (0, 1, 2, more than 
2) endpoints. = 


2. A point has (0, 1, 2, 3) di- 
mensions. 
3. A triangle has (more, fewer, the 


same number of) angles as a quad- 
rilateral. 


4, A circle has (1, 2, 8, any number 


of) radii. 


5. A diameter is (longer than, 
shorter than, the same length as) 
the longest chord of a circle. 


Part 2 Follow these directions. 


1. Write the name of each of the 
8 triangles shown in the drawing 
below. APD, ACD, DPC, DBC, CPB, 
CAB, BPA, BDA 


2. Draw a circle. Use capital letters 
to name its center, a radius, a diam- 
eter, and a chord shorter than its 
diameter. 
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Self-Evaluation 
Part 3 On your paper perform the 
following exercises. 


1. Draw a line through points 
labeled A and B. 


2. Draw a ray from a point 
named D. 


3. Draw an angle named EFG. 

4. Draw a triangle named HIJ. 

5. Draw a square named KLMN. 

6. Draw a rectangle named STUV. 


7. Draw a parallelogram that is 
neither a rectangle nor a square. 


8. Draw a figure having 4 sides, 
which is not a simple closed figure. 


Part 4 Solve for n. 
137.36 
1. 37.464+144+85.9=n 


2. “H446.5=100 

3. (3x.09)+n=.27 
4. (hx1.5)+10=13 
5. ‘i (45-+.5)-+10 
6. nh 954.65) —.50 
7. (lox’h)-15-5, 
8. (64x22)+2=N9 
9. n= (16184) +.06 
10. (40+23)x6=n° 


Meaning of Perimeter 


The measures of the sides of a 
city lot are given on the blueprint. 
What is the measure of the length of 
all of the sides together? 


You can find the answer by setting 
up an equation in which p represents 
the total length. Study the equation. 


50.2+150+150+50.2=p 


Since p=400.4, the answer to the 
question is 400.4 feet. 


In the above problem, the measure 
of 400.4 feet is called the perimeter 
of the lot. Peri means around and 
meter means measure. Thus perimeter 
means the measure around a simple 
closed figure. 


Look at the figure formed by the 
surface of your desk. How would you 
find the perimeter of the figure? Do 
the figures formed by each window 


and door in your room have a per- 
imeter? Does the figure formed by 
any one of our coins have a perimeter? 


Oral Answer each question \below. 


1. Why might you need to know 
the perimeter of the figure formed by 


the surface of an object? 
Answers will vary. ; 
2. How could you use a piece of 


string and then a ruler to find the 
perimeter of each simple closed figure 
below? See below. 


os 
oe 


2, Place the string along the line of the figure; then measure 253 
the length -of the string with a ruler. 


You may recall that certain simple 
closed figures are so important that 
they are given special names. For 
example, some simple closed figures 
have 4 sides such that pairs of op- 
posite sides are equal in length and 
parallel as illustrated below. 


A B C 

j w a 
CHE 

: Ww w 


Each of these figures represents a 
rectangle. Notice the letters / and w 
on each rectangle. They represent 
the measures of the length and width. 


The measure of the longer sides of 
a rectangle as in A is usually called 
the length of the rectangle. The 
measure of each side in the pair of 
shorter sides is usually called the 
width of the rectangle. However when 
a rectangle is in the position chosen 
in B and C, the lower horizontal 
side, regardless of its length, is often 
called the base. Then the vertical 
side is called the height. 


The length and width, or the base 
and height of a rectangle are called 
its dimensions. What are the dimen- 
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Perimeter of a Rectangle 


sions of rectangle DEFG below? Which 
of the dimensions is the base? 


D E 
£ 
a 
G 7 in. F 


Suppose you are to find the per- 
imeter of rectangle DEFG. You can 
let p represent perimeter and set up 
the following equation. 


p=714+4+7+4+4 
p=22 


Since p =22, and the unit of measure 
is inches, the perimeter of rectangle 
DEFG is 22 inches. 


Study the following solution. See 
if you can develop a formula to use 
in finding the perimeter of a rectangle. 


p=7+447+4 
=(7+7)+(4+4) Assoc. property 
=(2x7)+(2x4) Distr. property 
=2x(7+4) 


Since 7 represents the measure of 
the length and 4 represents the meas- 
ure of the width, you may substitute 
1 for 7 and w for 4 in the equation 
p=2x(7+4). Translate the equation 
into English like this: Perimeter 
equals 2 times the sum of the measures 
of the length and the width. 


In abbreviated form, the statement 
can be translated into this formula: 


p=2~x(l+w) or p=2(l+w) 


Before using the formula, be sure 
that the numbers all express measures 
in the same unit. If you wish to 
know the perimeter in feet, for ex- 
ample, the measures of both the 
length and the width must be in feet. 


Suppose you are to find the per- 
imeter of a square. You may recall 
that a square is a rectangle having 
4 sides of the same measure, as 
shown in figure EFGH below. Observe 
that each side is named s. 


F 2 G 
s s 
E s H 


Suppose that in square EFGH, s is 
5% inches long. How would you find 
the perimeter? 


You can find the answer by setting 
up an equation as follows: 
p=53+5$+53+55 
=4x535 
=22 
Since p=22 and the unit of meas- 


ure is feet, the perimeter of square 
EFGH is 22 feet. 


Do you see that the perimeter of a 
square is equal to 4 times the measure 
of one side? Then 


p=4xs or p=A4s 


Think of 4s as 4 times s even though 
the times sign is omitted. 


Oral Answer these questions. 


1. How would you find the per- 
imeter of the figure formed by the 
floor of your room? p=2(1+w) or 


P34 ‘Why might you sometimes wish 
to express a perimeter in more than 
one unit of measure, for example, in 
feet and inches? To avoid using 
fractions 
Written Set up an equation to use 
in finding the perimeter of each of 
the following. Solve each equation. 


Oe Width Length 
1. rectati glee goo e 9 ft. 
aod Tx) 234 ft. 
2 redlangle, “4 2 72 ft. 
3. aie 8 aR ani 
p= =2x(5+15) 13 yd.l ft. 
4. rectangle 5 ft. 5 yd. 
B= =2x(9415) 4 ft. 
5. rec ae 9 in. 15 ft. 
Be x5 21, yd. 
6. square 94 5+ yd. 
exte. 5+4, 6) 14,2 mi. 
ae scenes 2.5 mi. 4.6 mi. 
p=4x19.5 78 mi. 
8. square 19.5 mi. 
p= Bicep gute 202 rd. 
9. rectangle 36 1 65 rd. 
Te (st604) 175 mi. 
10. fedianple 25 2) 623 mi. 
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Suppose that you knew that the 
perimeter of a rectangle was 20 feet 
and that its width was 4 feet. How 
could you find its length? 


You can find the length by using 
the formula you used in finding the 
perimeter of a rectangle. Study the 
solution below. 


=2x(l+w) 
P ( Use known values 
20=2~x (+4) - 
Divide by 2 
oP =3x (1+-4) 
Perform operation 
10=1x (144) 
10=1+4 


To obtain an equation which con- 
tains / on one side, follow the steps 
given below. 


10—4=1+ (4-4) 
6=1+0 
6=1 
The rectangle is 6 feet long. 


See now if you can develop a 
formula to use in finding the unknown 


dimension of any rectangle when its 
_ perimeter and one other dimension 
are known. Study the formulas 
below. 
p=2x(l+w) p=2x(l+w) 
F=l+w 2=l+w 
£-l=w 2-w=l 


Finding a Dimension 


How would you express §—l=w 
and §—w=l in the English language? 


From the formula p=4s, or 4s=p, 
it is possible to develop the formula 
=£ to use in finding the length of a 
side of a square when its perimeter 
is known. What does the formula 
s=£ mean? How would you use the 
formula? 


Oral Tell the equation to use in 
finding the unknown dimension in 
the figures below. 


Per- Known 
Figure i198 .1meter Dimension 
L rectangle, 18 ‘length, 5 ft. 
-6 in 
2. rectangle’ 27 2 width, 6 in. 
s=42:4 10.5 yd. 
3. square 42 yd. 
w=7-14 5 yd 
A. rectangl 38 yd. . length, 14 yd. 
9-9 115 ft. 
5. rectangle 405 ft. a. 9 ft. 


(404-(9x2)]+2=f 115 
Writt oh Set up an equate for each 


exercise in rows 1 through 5. Solve 
each equation. Then solve for J, w, or 
s in each equation below. 


a 30 b 96 
6. 90=2x(15+1) 70=2x(9+) 
oi 
% We= aye 55=2x (8+) 2 
5 
8. 2x(w+35)=<80 2x(d+17)=64 
27 
9. 4s=108 Oe -82.4 


Perimeters of Other Polygons 


Parallelogram ABCD has opposite 
sides which are equal in length and 
are also parallel. Why could you use 
the formula p=2~x (i+w) to find the 
perimeter of a parallelogram? 


Triangle KLM has sides that are 


all different in length. To find its © 
perimeter, you would add the meas- 


ures of its three sides. 
p=5+6+35 
p=143 


Since p=144, and the unit is inches, 
the perimeter of AKLM is 143 in. 


Triangle XOP has sides that are 
equal in measure. A triangle whose 
sides are equal in measure is called 
an equilateral triangle. See if you 
can tell why. To find the perimeter 
of AXOP, you could use the formula 
p=8xlI or p=8l. The perimeter is 
18 in. 


Look at the dimensions of figure 
GHIJK. Why would you add 6, 6, 4, 
2, and 2 to find its perimeter? What 
is the perimeter of figure GHIJK in 
inches? In feet and inches? 


a, 6x8=n 
b. 12x[2x(75+45)] =n 


Gin. 


Oral Answer these questions. 


1. If you use a, 6, and c to name 
the sides of a triangle, what formula 
can you develop to use in finding its 


perimeter? p=atbte 


2. To the nearest inch, what is the 
perimeter of each polygon below? 


48 in. 


a = Gin. a b 


3ft. 


B ft. 


52 or 26 in. 690 in. 


2 


Written 


Write an equation to use in 
finding the perimeter of each figure | 
in exercise 2. Solve each equation. 


288_ i n. 


ra 
Iu 


152 or 16 in. 


Le 
d %% OA 


at in. 


ayd. 2ft. 


7 yd. 2 ft. 


Equations only. See below. 


c. 12x [(8+3)+ (55425) 4194199] =n 
d. 5x3g-n 


e. 12x25=n 
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£. 36x(3gr4ke7Stah)=n 


ealeesel: 


Each simple closed figure above 
encloses part of a plane. The part 
of any plane enclosed by a simple 
closed figure is called its interior. 
The interior of each figure above is 
shown in blue color. 


Suppose you wanted to measure 
the interior of either figure A or 
figure B. Could you use linear meas- 
ure? Why or why not? 


See what happens when you use 
small unit squares to measure the 
interior of rectangle ABCD. 


How many squares are needed to 
cover the interior? The smaller part 
of a plane (the square) is contained 
in the larger part of a plane (rec- 
tangle ABCD) 24 times. Why? The 
measure of the interior of rectangle 
ABCD is 24 unit squares. 
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Meaning of Area 


As you have seen, it is possible 
to use some part of a plane, as for 
example a square, to measure the in- 
terior of a plane surface. The measure 
of a part of a plane or of a surface 
is called area. Do figures C, D, and 
E at the top of this page enclose an 
area? Can you measure them with 
unit squares? 


Oral What is the measure in unit 
squares of each figure below? 


18 unit sq. 
I. — 


b49 unit sq. 
49 unit 


35 unit sq. 


2. 19 unit sq. 


Finding the Area of a Rectangle 


Suppose you wish to measure the 
interior of the rectangle below. 


6 in. 


3 in. 


You can do the measuring by 
finding how many times a smaller 
part of a plane, called an inch square, 
is contained in the rectangle. The 
area enclosed by this inch square is 
called a square inch. It is a unit of 
area measure. 


One way to find the area of the 
rectangle is to cover it with square 
inches and count them. 


How many square-inch units are 
shown in each row? How many rows 
are there? You can also find the area 
by multiplying 6 and 3. Why? What 
is the area measure of the surface? 


The area measure of a rectangle is 
equal to the product of the linear 
measure of the length and width of 
the rectangle. If you let A stand for 
the number of square units in the 


area, you can express the formula 
for finding the area measure, or area 
of a rectangle as follows. 


A=lw 


In the rectangle on this page /=6 and 
w=3s. 


A=lxw or 


Since A=lw 
Then A=6x3 
And A=18 


Since the unit of measure is square 
inches, the area is 18 square inches. 
How would you use the formula to 
find the area of a rectangle with 
dimensions of 4 in. by 6 in.? 


Oral What would be a suitable unit 
of area measure to use in measuring 
a rectangle with dimensions expressed 
in feet? In yards? Square foot; 
square yard 

Written Find the area of rectangles 
with these dimensions. 


35 sqein 432 sqih, 

1. 5 in. by 7 in. 12 in. by 36 in. 
1S2' ‘sq. ft: 2520 sq.ft. 

2. Bic. by [St 45 ft. by 56 ft. 
147 sq.yd. 798 sq.yd. 

3. 7 yd. by 21 yd. 19 yd. by 42 yd. 
76 sq.mi. 125 sq.mi 

4 4 mi, by 19 mi. 13 mi. by 7 mi 

5 235 sq.in. 825 eel 
2s 9 in. a = ft 
DU sain. 32.83" sq mi 

6. 6, in. by 83 in. 4x5 Iu). by 635 mi. 
353. sq.rd. 80 sq.mi. 

7. 55 fd. by 63 rd. gal hp by 9-3 mi. 


Suppose you wanted to find the 
area of the interior of a square that 
measured 12 inches on each side. 
Since a square is a special kind of 
rectangle, you could use the formula 
A=lw as shown. 


12 in. 
A=lw 


A=12x12 
A=144 sq. in. 


12 in. 


If you let s represent the length of 
each side, you can shorten the formula 


A=lw as follows. 
A=lw A=sxs. 


A=s". 


becomes 
Then 


The symbol s? is read s squared. 
The small numeral ? tells you to 
use the length measure of one side 
twice as a factor. 


‘Oral Tell the area of the interior 
of squares having these measures. 
4 sf in, 9 sh. in. 
1. 2 inches 3 inches 
6 sq.in. 25 sq.in. 
2. 4 inches. 5 inches 
30 sq.in. sq.in. 
3. 6 inches, 7 inches 
sq.in. 1 sq, ft 
4. 8 inches 1 foot 
144 sq.in. 81 sq.ft. 
5. 12 inches 9 feet 
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Finding the Area of a Square 


Written Solve these problems. 


1. A ball diamond is a square 
whose sides are 90 ft. long. What is 


the area of its interior? 
90x90=n 8100 sq.ft. 
2. The floor of a room in the shape 


of a square has sides that are 103 ft. 
in length. What is wt area of the 


Interion 0 ot the aque! 
a sq.ft. 
Th > square- vee floor of a 

tent had sides of 6 ft. What was the 


area of ar Sy 
6x6=n a¢.t% 
4, A saree shaped field measured 


96.5 ft. on each side. What was the 


area of the field? 96. 5x96. 5=n 
9312, 25: sq.ft. 


A quick review Copy. Replace the 
blanks with numerals that make each 
statement true. (= means equal in 
measure. ) 


pa 
1. 27 in. =“ ft. 
2. 4 ft. Ra in. 
3. 6 vim ft. 
4, 5 ft+3 “- in. 
5. 15,840 ft.=—_ mi. 
6. 33 ft+6 ft a yd. 
219 
7. 73 yd.=__ ft. 
39072 
8. 7 mi.+.4 mi.=_ ft. 
. 400 
9. 2 mi+.5 mi.=__ yd 


10. 10,560 yd.=__ 


Other Units of Measure 


Mr. Andrews put a fence around a 
rectangular field that had dimensions 
of 40 rods by 60 rods. What was the 
area of the field? 


By using the formula A=lw, you 
can find the area of the field in square 
rods as shown below. 


A=lw 
A=40x60 
A=2400 


The field has an area of 2400 square 
rods. (sq. rd.). A square rod measures 
1 rod or 164 ft. on each side. 


The square rod is rarely used in 
measuring area. A much more com- 
mon unit of area measure used in 
measuring larger surfaces is the acre. 
The area measure of a football field 
is approximately 1 acre. An acre is 
a square surface that measures about 
210 ft. on each side. Is your play- 
ground more or less than 210 ft. in 
length? In width? Is it more or less 
than 1 acre? An acre is equal in 
measure to 160 square rods. 


Another unit of area measure is 
the square mile. (sq. mi.). It is the 
area measure of a square surface 
which measures 1 mile or 5280 ft. on 
each sice. The measure of an acre is 
contained in the measure of a square 
mile 640 times. 


n=144x3 
n=288:144 


sq.in.=144xsq. ft. 
sq. ft.=sq.in. 2144 


A table of square measure is given 
below for reference. The sign = means 
equal in measure. 


144 sq. in.= 1 sq. ft. 

9 sq. ft.= 1 sq. yd. 
160 sq. rd.= 1 acre (A.) 
640 acres= 1 sq. mi. 


Oral What formula would you ex- 
pect to use in converting 3 square 
feet to square inches? In converting 
288 square inches to square feet? 


Explain how to use each formula. 
See below. 


Written Copy. Replace each blank 
with the numeral that makes each 
statement below true. 

45 
ES 
32 sq. fio sq. yd. 


—_ 
e 


5 sq. yd. =___ sq. ft. 


288 
2 sq. ft.=__ eh in. 
432 sq. in.=__ sq. ft. 


oR SN ies Gr ee pee abe 
w 
i) 
2 
ro) 
> 
i 
an 
a 
3 


2592 sq. in” sq. yd. 
_ 3776 
5.9 sq. mi.=__ A. 
5.4 
48.6 sq. ft.=__ sq. yd. 


— — 
Nr 
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432 sq.in. 
2 sq.ft. 
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Sometimes you measure line seg- 
ments. They have only one dimen- 
sion, length; so you choose a line 
segment, perhaps an inch or a foot, as 
the unit of measure for measuring 
their length. Sometimes you measurea 
part of a plane. Then you are measur- 
ing a figure having two dimensions. 
As a measuring unit you choose 
another part of a plane having two 
dimensions. For example, you choose 
a square inch or a square foot. 
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Meaning of Volume 


Suppose you are to measure the 
space inside a box. A box has three 
dimensions: length, width, and 
height. Is it reasonable to expect to 
measure the space inside a box by 
using a measuring unit having three 
dimensions? Jane is using blocks, 
which are 3-dimensional units, to 
measure the space inside the box in 
the illustration at the left. One of the 
outer surfaces, or faces, of one block 
is shown in blue. The block has how 
many identical faces? 


You are very familiar with blocks 
such as those Jane is using. A pic- 
ture of one of them is shown below. 
How many dimensions does it have? 
Name them. 


A geometric object with 3 dimen- 
sions is often called a solid, even 
if it is not solid in a physical sense. 
Are both the box and the block 
called solids? See if you can construct 
a model of a solid by using 12 sticks 
and glue or 6 squares of cardboard 
and gummed tape. 


A rectangular solid with six faces 
of equal shape and measure is called 
a cube. A cube is a solid of which 
each face is a square. The interior 
measure of a cube that is 1 inch 
long, 1 inch wide, and 1 inch high 
is called a cubic inch. 


The cubic inch is one of the meas- 
uring units used to measure the space 
inside a rectangular solid. The meas- 
ure of the space inside a solid is 
called its volume. What is the volume 
expressed in cubic inches of a box 
5 inches long, 2 inches wide, and 3 
inches high? 


Oral Answer these questions about 
the box near the top of page 262. 


1. How many cubes has Jane put 
in one layer? 10 


2. How many layers of cubes will 
fit into the box? 3 


3. How many 1-inch cubes will fill 
the box? 39 


4. What is the measure of the box 
in cubic inches? 30 cu. in. 


Give the 3 dimensions of boxes A, 
B, and C. 


Written Write the answer to each 
question below. 


1. In box A, how many cubes 
would make 1 layer? 2 layers? 3 


layers? 24: 48: 72 


2. What is the volume of box A 


in cubic inches? 
6x4x3=n 72 cu.in, 
3. In box B, how many cubes 


would make 1 layer? 2 layers? 4 
layers? 15; 30; 60 


4. What is the volume of box B 


in cubic inches? 
5x3x4=n 60 cu.in. 
5. In box C how many layers 


would fill the box? How many blocks 
would make one layer? 3. 29 


6. What is the volume of box C 
in cubic inches? 


6x5Sx3=n 90 cu.in, 
A quick review Solve for n. 


1. 144x(3x2«4) 240° 
82944 

2. n=1728x(4x3~x4) 
2677.5 

8 n=9xX025x6.8x3.5) 
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Suppose you wish to find the 
volume of a box with dimensions 


shown in the drawing below. 


The box is 6 inches long, 3 inches 
wide, and 4 inches high. How many 
cubic inch units are needed to make 
one layer of blocks in it? You can 
find the answer by multiplying 3 and 
6. Is 18 cubic inches the measure of 
1 layer? How many layers of cubes 
would be needed to fill the box? Why? 
The volume of the box equals 4x18 
or 72 cubic inches. 


The volume of this box was found 
by multiplying the numbers 8, 6, and 
4 used in expressing the measures 
of its edges. Let V stand for the num- 
ber of cubic units in the volume, 
and let J, w, and A represent the 
measure of the length, width, and 
height. Then you can express the 
formula for finding the volume of a 
rectangular solid as follows. 


V=lwh 
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Using a Formula in Finding Volume 


In the box on this page, /=6, w=38, 
and h=4. 


Since V=lwh 
Then V=6x8x4 
And V=72 


The volume is 72 cubic inches. 


Oral Tell how to use the formula 
V=lwh, in finding the volume of 
boxes having the dimensions given 
in each exercise below. 


Length Width Height 

1. Sin. 3 in. 4 in. 

: =8x3x4 96 cu.in. 

De ia : 5 — - 2 in 
V=7x5x2 70 cu.in. 

3. Qin. in. 5 in. 
V=9x8x5 360 cu.in. 

4. 11 in. 9 in. 6 in 
V=11x9x6 594 cu.in 

5. 17 in. in. in 
V=17x8x8 1088 cu.in 

6. 33 in, in in 
V=35x2x2 14 cu.in 

7. 53% in. in. 7 in. 
V5 x4x3 624 cu.in. 

8. 4; in. 23 in. 3 in 

a ] 7 

y=4 5x3 31g cu.in. 

9. 5% in. 3 2 in. 5 4in. 
V=5<ox45x4 8825 cu,in 

10. 6g in? | | 3g in. 32 "42 in 
ahin ° 81.8%. cu.in. 

ll. # if 38 in. 22 in. 
V=84x32x oi 7424 cu.in, 

Written Wr ie ie oulurtie of each of 


the boxes having dimensions given 
in the exercises above. (Express each 
answer in cubic inches.) 


Other Measures of Volume 


The figure below represents a unit 
of volume measure. 


12 in. 


I2in. 


How many faces would you find on 
a rectangular solid such as that shown 
above? What are the dimensions of 
each face? Since all of its faces are 
equal in measure, each face is a 
square. The measure of each edge of 
a face is 12 inches or 1 foot, and 
the interior measure of the solid is 
a cubic foot. 


How many cubic inches are con- 
tained in a cubic foot? Suppose you 
could construct a cube having faces 
that measured 3 feet, or 1 yard, on 
each edge. The interior measure of 
the cube would be a cubic yard. 
Why? How many cubic feet are 
contained in a cubic yard? Try to 
draw this cube. 


Oral Would you choose a cubic 
inch, a cubic foot, or a cubic yard as 


1 
9. 108 cu.ft.; 2025 cu.ft.; 270 cu.ft. 


the unit of measure for measuring the 
space inside of a box with dimensions 
of 4 in., 3 in., and 2 in.? For meas- 
uring the amount of gravel in a large 
pile of gravel? Why? 


Written Find the volume of the 
interior of each rectangular solid 
having the dimensions given below. 


The length of each edge is given. 
ie actt; Lett, 1 ft 1 cu.ft. 


Xf 24tt-2 ft B Cu. Ets 

3 yd., 2 yd., 2 yd. 12 cu.yd. 
6 yd., 6 yd., 6 yd. 216 cu.yd. 
3 ft,2ft,3 ft. 18 cu.ft. 


5 yd., 3 yd., 4 yd. 60 cu.yd. 


SA. ee Se a Re 


33 ft, 4 ft, 3 ft 42 cu.ft. 
Answer each question below. 


8. How many cubic inches are con- 
tained in 3 cubic feet? In 45 cubic 


feet? In 6.5 cubic feet? 5184 cu.in. ; 


7776 _cu.in.; 11,232 qu.in. 
9. How many cubic feet are con- 


tained in 4 cubic yards? In-73 cubic 
yards? In 10 cubic yards? 


See below. ; 
10. How many cubic feet are con- 


ined in 576 cubic inches? 


e Civft. ; 
441. How many cubic yards are con- 


tained in 72 cubic feet? 25 cu.yd. 
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Because the procedure in using this page parallels that used on page 
T250, no page T266 is included. 


Review and Practice 


Part 1 Copy. Find the correct an- 
swer for each exercise by performing 
the indicated operation. 


Part 3 Copy. Find the correct sum 
or difference. 


a b c i Fe gs 61 53 
4 28.5 2.13 —5% +422 _928 +95. 
I. 6)426 .3)855  38)80.94 —2 nd 3 er 
22.5 _9.6 2.25 2 1629 5 4,78 9)'%6 
2. .24)5.4 .65)6.24 3,2)7.20 92 4 2 6a" 
95 +75 +955 95 
gat ~ igab 9,17 729 
3. 26.88 37.495 37.555 3 7224. gO 5180 g3 60 
94.32 23.657 15.941 " 2 7 a a 
18.76 5.426 64.0 3 a 2 2 
+65.4 +6.2 +84.76 =, +52, +88 ma 
202. 256 21e 217 oy 17 
4 a pepe te Part 4 Copy. Write a numeral in 
"3517 5.867 ~39.686 each blank so that the statements be- 
27.67 70.457 457 58.78¢ 789 low become true. (The = sign means 
5. «6.14 721 8.271 equal in measure.) 
x3 x05 X.25 1. 48 in =< tt 
1.842 03605 2.06775 : 
Part 2 Copy. Solve each equation. 2. 66 it =A rd. 
3 a 2s 3. 80 ft=4 ra. 14 ft 
8 2 
1. n=3xi ; 4x8<n 4. 29 ft=9 ya, 2 ft 
14 44, 0 
2. 2ixs=n 432x31=n 5. 132 ft-=2% ya. © tt, 
1 4 x 
; 3 4 % | 
17 2= 4 12 gal.— 
4. oe n! n=84-3! ‘ 
tp gs 8. 13 hr. ,, 
- 12- 2244 A= (71443) 32 
(25+4) = (Jat a 33 9. 34 mi 18480, 
6. ie (Syo+85) 32) — » 10. 13,824 cu. in. =_® cu, ft. 
as re 2072463) = 6 8f- 0H. ) 11. 38 pt=!? at. 
8. (X68) L0—5A ~(3x n) <6 12. 9.5 cu. 204 Ui in, 
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Because the procedure in using this 
pages of Checkup Time (see T251), 


Checkup Time 


page parallels that of previous 
no page T267 is included. 


The numerals in (_) tell the pages where you can turn for help. 


Important Ideas 


1. The perimeter of a rectangle or 
of a parallelogram is equal to 2 times 
the sum of the measures of its length 
and width. (254, 257) 


2. The area measure of a rectangle 
is equal to the product of the linear 
measures of its length and its width. 
(259, 260) 


3. When finding the area measure 
of a large rectangle, express its meas- 
ure in square rods, in acres, or in 
square miles. (261) 


A. The volume measure of a rec- 
tangular solid is equal to the product 
of the linear measures of its length, 
width, and height. (264) 

Words to Know 

1. Perimeter (253) 

2. Base, height, dimensions (254) 

3. Equilateral triangle (257) 

4. Interior, area (258) 


5. Square inch, square rod, acre, 
square mile (259, 261) 


6. Solid, cube, cubic inch, volume 
(262-263) 


7. Cubic foot, cubic yard (265) 


Questions to Discuss 


1. What are some units of measure 
used in measuring area? In measuring 
volume? (259, 261, 262-263)Sq.ft. 


sq.mi,, acre; cu.in., cu.yd., cu. 


2. What formula do you use 1 
finding the volume of a rectangular 


Written Practice 


Find the perimeter and then the 
area of rectangles having these di- 
mensions. 


1. width, 7 inches; length, 9 inches 


(254, 259) p=2x(9+7)=32 in. 
A=9xT) 63: ‘sq. in. 
2. width, 5 feet; length, 3 yards (255) 
See below. 
3. width, 325 miles; length, 345 


miles (255, 260)See below. 
Answer these questions. 


4. What is the length and what 
is the area of a rectangle 6 inches 
wide if the perimeter is 22 inches? 
(256, 259)22=2x(f+6) 5 in. 


A=5x6 _30 sq.in. 
5. What is the perimeter of an 


equilateral triangle measuring 83 ft. 
on each side? (257) 3x85=n 


6. What is the volume of a rec- 
tangular box measuring 20 in. by 


15 in. by 8 in.? (264) 


a: p=2x(9+5) 28 its; A=9x5 45 sq.ft. 


2 


= sits aL. = phe oh 
3. Pp 4x355 125 mi.,* A 370** To 


20x15x8=n 2400 cu.in. 
267 
61 
"700 sq.m 


255 ft. 


rd. 


Part 1 Follow these directions. 


1. Draw a line segment equal in 
length to the perimeter of a rectangle 
with dimensions of 12 in. by 14 in. 


2. Draw a sketch of a rectangle 
with dimensions of 3 in. by 4 in. 
Show its area by drawing unit squares 
in its interior. 


3. Write the numeral that tells 
how many 1-inch cubes you would 
use to fill the inside of a rectangular 
box measuring 9 inches by 6 inches 
by 3 inches. 162 


Part 2 Find the perimeter of each 
polygon below. 


a b 
15 in. 252 in, 
1. . 
leu & 
nN >) 
Sin. iad 
> 185 in, 
I2 in, 
‘ S 
c S 
Fa 
Zin. 
32 in 
3. Sin 
. £ + 
iS no wo 
(o>) , 
lin. 
3in 2 in. 2in 
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Self-Evaluation 


Part 3 Find the area of the interior 
of rectangles whose sides have the 
measures given below. 


a Sp 
24 sq.ft. 304 sq.in. 
l. 4 ft. by 6 ik 53 in by 54 in. 
304 sq.ft. 7s 64. ft. 
2. 16 ft. by 19 ft 94 i y 10: ft 
q 


sq. yd. 


165 sq 64 sq. mi 
3. 34 yi. by 5 yd. 


735 mi. by 8S mi. 
Find the volume of rectangular 


solids whose dimensions are given 
below. 


Length Width Height 

4. 7 in, 5 in. 4 in. 
7xX5x4=n 140 cu.in 

5. 32 y 2 ft 1 yd 
Sueel=n 38 cu. yd. 

6 15, | it 13 ft 
1 x1lyx15=n 35 cu.ft. 

G 2h 6,in. 1 ft. 4 in. 1 ft 
25xlaxl=n 3 Cu. ft 


ment true. (= 
measure. ) 


means equal in 


l. 48 in =_4 ft. 

42 ft, = 24 in, 

576 sq. in=" sq, ft 
15 sq. am, in. 
8 sq. yd, = 2 sq. ft. 
171 cu. ft. ~°3 cu. yd: 
33 cu. yd. =99 cu, ft. 


NP oT PF w be 


RUNS SCORED BY TEAMS 
ON FIELD DAY 


Number of Runs 
o-rneFfFuqgrtarrdo 


Graphs 


Bob is placing a bar graph on the 
bulletin board. The other graph on 
the bulletin board is called a line 
graph. Why is each name appropriate? 
Before either graph was drawn, a 
considerable amount of data had 
to be collected and organized. The 
graphs present the data in the pic- 
ture form you see. 


In each graph there is a one-to- 
one correspondence between two sets. 
In graph A there is a one-to-one 
correspondence between the name of 
each team and a specified number of 
runs. For example, the Cubs may be 
paired with 7 runs. May 7 runs also 
be paired with the name, Cubs? 


In graph B there is a one-to-one 
correspondence between the number 
of miles per hour and the number of 


THE RELATIONSHIP 
BETWEEN 
SPEED 


AND 
DISTANCE 


Feet per Second 


Miles per Hour 


feet per second. For example, 30 miles 
per hour is paired with 40 feet per 
second. May 40 feet per second be 
paired with 30 miles per hour? 


Oral Use either graph A or B to 
help you answer these questions. 


1. Which team scored the most 
runs? The fewest runs? Yankees; Sox 


2. Which teams scored more than 
4 runs? Fewer than 8 runs? Cubs, 


16 


Yankees, Braves; Cubs, Sox, Braves 


3. Which team scored 8 runs? 


Yankees : ; 
4. At what speed in miles per hour 


would a car have to travel to cover 
60 feet in 1 second? 100 feet in 1 
second? 45 mph; 75 mph 


5. At what speed would a car have 
to travel: to cover 30 feet in 1 


second? 80 feet in one second? 
25 mph; 60 mph 
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Suppose that you wish to make a 
graph showing how many parents 
visited each teacher’s classroom on 
Parents’ Night. Suppose also that 
you wish to make a graph showing 
the average height in inches of 
pupils in your class. 


In the first graph you will show 
the relationship between the number 
of parents and the teachers’ names. 
In the second graph you will show 
the relationship between the meas- 
ures and the pupils’ names. 


When you use a graph to pair one 
set of numbers or measures with 
names of something, you will usually 
use a bar graph. Two of the lines of 
the graph, the one at the left and 
the one across the bottom, are the 
reference lines, or axes of the graph. 
They must be at right angles to each 
other. It is customary, but not es- 
sential, to make one axis vertical 
and the other horizontal as shown. 


Fight Angle 


So- yw £ 


ABC ODEF 


The vertical axis of a bar graph 
is usually a number line. The hori- 
zontal axis is usually the name line. 


270 


Understanding Bar Graphs 


However, either line may serve as 


the number line as shown in the 
partially completed graphs below. 


& 
rg 
6 
5 
uy 
3 
2 
[ 
Oo 


ABCOD Ol2345678 


Preferred Form Acceptable Form 


The person who makes the bar graph 
must decide which line is to be the 
name line and which is to be the 
number line. 


After deciding which line is to 
be the number line, decide upon suit- 
able units and place marks on it at 
equal distances from each other. 
Then label the lines with numerals. 
Study the number lines below. 


Observe that after a unit, for ex- 
ample 1, 2, or 10, has been selected, 
that same unit is used along the 
entire length of each number line. 


The person who constructs a graph 
often rounds numbers to multiples of 
5, 10, 50, or 100 or even to thousands 
or millions before placing points on 
the number line. Why may such 
rounding off be necessary? 


The names on the name line of a 
graph may be spaced in any con- 
venient way. All of the following 
arrangements are acceptable. Which 
spacing do you prefer? 


Study the graph below. Find its 


title and the name given to both its 
horizontal and its vertical axis. 


LIBRARY BOOKS READ 


& 
Q 
S) 
g 
RS 
‘ 
is} 
2 


2345 676 9 10 
Number of Books 


Oral Answer each question about 
the graph in column 1. 


1. Which numerals do you see on 


the number line of the graph? 
O through 10 
2. Which names do you see on the 


name line? Sue, Ann, Joe, Bob 


3. Which pupil read only 4 books? 
Bob j 
4, How many books were read by 


Joe? By Sue? By Bob? 10; 6; 4 


5. How many books were read by 
all of the children together? 29 


Written For each exercise below, 
draw a number line of any convenient 
length. On each number line, place 
marks at equal distance from each 
other. Label the marks with the ap- 
propriate numerals. 


1. Use 1 as your unit of measure. 
Show the numerals through 10. 


2. Use 5 as your unit of measure. 
Show the numerals through 50. 


3. Use 100 as your unit of measure. 
Show the numerals through 1000. 


Draw a name line of any con- 
venient length. Use marks at equal 
distance from each other. Label the 
marks using the names below. 


4. Names of schools: Lincoln, 1st 
Avenue, Central. 


5. Names of years: 1910, 1920, 
1930, 1940, 1950, 1960. 
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In a school election for president 
of the student council, the nominees 
for president. received votes as in- 
dicated below. 


Betsey 112 
Mary Ann 121 
Roger 98 
Larry 117 


Suppose you wish to present this 
information on a bar graph. First, 
if possible, obtain a piece of squared 
paper called graph paper. Then begin 
your graph by drawing a horizontal 
line to use as a name line. You 
should divide the name line into 
segments of convenient length. The 
next step is to construct a vertical 
number line at right angles to the 
name line. Then you will need to 
decide upon a scale for the vertical 
number line. The largest vote for 
any candidate was 121. Why is it 
not practical to separate the number 
line into 121 segments of equal 
length and mark each separation line 
with a numeral? 


You could let each segment of the 
number line represent several votes; 
for example, 10. Since 121+10>12, 
you need at least 13 equally-spaced 
segments on the number line. Does 
this seem like a reasonable number 
of segments to label? - 


272 


Drawing Bar Graphs 


The partially completed graph is 
shown below. 


What would be a suitable title for 
the graph? Where should the title be 
placed? What label would you give 
to the horizontal name line? To the 
vertical number line? How many 
points have been located on the name 
line? How were they determined? 


To make the graph easier to read, 
bars of reasonable width may be 
drawn to connect the names on the 
horizontal reference line to the points 
above the names. The completed 
graph is shown on the next page. 


GRAPH OF RESULTS 
OF VOTE FOR PRESIDENT 
OF STUDENT COUNCIL 


H 
8 
a 
~~ 
9 
i 
a 
Q 
5 
3 
= 


Names of Candidates 


Do you see that the bar graph is 
used to show how the names of can- 
didates may be paired with the num- 
ber of votes received? The bar which 
represents Larry’s votes ends about 
2 of the way between 110 and 120 on 
the vertical scale. Why? Why does 
the bar which represents Roger’s 
votes end about # of the way be- 
tween the points for 90 and 100 


votes? Each of the bars and each 
of the spaces between the bars ‘is 
the same width. In your opinion, 
does this arrangement give the graph 
a neat appearance? 


Oral Tell the steps you would take 
in making bar graphs to picture the 


following data. See page 272 and 
column 1. : 
1. Enrollment at Forest View 


School 


Grade Number Enrolled 


72 
65 
ke) 
68 
64 
70 


NORWNFKE 


2. Home Run Leaders 


1938 Greenberg 58 
1947 Kiner 51 

1949 Kiner 54 
1955 Mays 51 
1956 Mantle 52 
1961 Maris 61 

3. Height of Highest Dams in U.S. 

Oroville 730 feet 
Hoover 726 feet 
Glen Canyon 710 feet 
Shasta 602 feet 
Hungry Horse 564 feet 


Grand Coulee 550 feet 


Written Draw bar graphs to illus- 
trate the data presented in 1 through 
3 above. Have vertical bars on at 
least two of the graphs. 
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Cost 


$ 45 
70 
1.35 
1.80 
2.29 
2.70 
3.15 
3.60 


N umber of tickets 


RYOAOUFwWN — 


Jane made a table to help her know 
how much to charge each buyer of 
tickets. Do you suppose anyone was 
likely to buy more than 8 tickets? 
If so, how could Jane use multipli- 
cation to find how much to charge? 


The data on the table might be 
more helpful if presented on a graph 
as shown below. 


COST OF TICKETS FOR SCHOOL PLAY 


2 
G 
x 
Po 
RR 
~ 
9 
_— 
S 
GS 


2345 67 8 
Number of Tickets 
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Line Graphs 


Find the point that shows how 1 
is paired with .45. Then find the 
point that shows how 2 is paired 
with .90, and so on. 


Graphs in which the points are con- 
nected by line segments are called 
line graphs. When you use a graph to 
show the relationship between two 
sets of numbers, you will usually use 
a line graph. Then each axis will be a 
number line. 


Oral Study the following table of 
data. The Baylors’ car averages 13 
miles per gallon of gasoline. 


coor A of oof ew 
[nies [26] 52 rel) o] 9602 


Answer these questions about the 
table of data. 


1. The first number pair in the 
table is #5. What other number pairs 


are shown in the table? 
4 6 8 10 12 14 
52' 78' 104' 130’ 156' 162 


2. In the table, 26 is 13 times 2. 
In each of the other number pairs; 
for example 4 and 52, 6 and 78, and 
go on, is the second number 13 times 
the first? Yes 


3. What are some other number 
pairs you could write in an extended 


ble concerning the Ba lors’ car? 
gpl eget Oe 
u 


t the graph below. Then an- 
swer questions 4 through 6. 


RELATIONSHIP OF GALLONS 
OF GASOLINE TO MILEAGE 


182 
156 


w 
S 
Ss 
a 
9 
% 
& 
Q 
§ 
= 


10) 
G02 6) 6 10 12a 


Number of Gallons 


4. On which axis, the horizontal 
or the vertical axis, do you find the 
first number of each pair being 
compared? Horizontal axis 


5. Suppose the Baylors had bought 
11 gallons of gas. How many miles 
could they expect to drive? 143 


6. On the graph where would you 
locate a point to show the pairing 
of 1 and 13? Of 9 and 1177 At in- 
tersection of vertical line 1 and 
horizontal line 13; at intersec- 
tion of vertical line 9 and hori- 
zontal line 117 


Written Draw line graphs to illus- 
trate the data given below. 


1. On May 1 the temperature 
varied as follows. 


Time Temperature 
6 a.m. 45° 

8 a.m. 52° 

10 a.m. 60° 
12 noon 64° 

2 p.m. 68° 

4 p.m. 75° 

6 p.m. 73° 

8 p.m. 68° 
10 p.m. 64° 


2. Betty made the following record 
of her scores on an achievement test. 


Score 


98 
92 
87 
95 
88 
90 


Test Number 


AoaRWNrE 


3. In certain years the railroads 
of the U.S. carried passengers as 
follows. Hint: On the vertical axis, 
make the first segment a little longer 
than the others. Then begin the 
vertical scale at 325. 


Year Number of passengers 
in millions 

1940 456 

1945 897 

1950 488 

1955 433 

1960 325 
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John is 58 inches tall. Is he taller 
or shorter than most other boys in 
his grade? One way to answer the 
question would be to arrange the 
boys in his grade in order of their 
size from shortest to tallest or from 
tallest to shortest. A more accurate 
way to answer the question would be 
to measure the height of each boy 
and to compare the measures. A list- 
ing of the measures of 48 sixth-grade 
boys listed in the alphabetical order 
of their second names follows. 


51, 52, 56, 55, 58, 55, 57, 52 
54, 56, 58, 49, 59, 56, 58, 55 
52, 57, 54, 56, 52, 62, 54, 61 
58, 50, 58, 58, 56, 58, 57, 54 
56, 55, 54, 58, 59, 55, 58, 59 
58, 51, 62, 55, 63, 56, 48 58 


Is it easy to compare the measures? 
To simplify the task, you could 
arrange the measures in order of their 
length from smallest to largest. You 
could use tally marks to show how 
frequently each measure occurred. 
By counting the tally marks, you 
could find the frequency, or number 
of times, each measure was recorded. 
Then you could make a table as 
shown in column 2. 


When you make a summary of 
data as shown on this page, you are 
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Organizing Data 


making a frequency distribution. 
From the table you can see that a 
boy measuring 58 inches tall is one 
of the taller boys in sixth grade. 


The table of data follows. 


| Measure | Tally marks | Frequency 


TM SE OONDOU EAD ~~ _ 


Suppose now that you wish to 
make a graph to show the relation- 
ship of each measure to each fre- 
quency. Let the horizontal axis of 
your graph represent the measures. 
Since the shortest measure is 48 
inches, you may begin the horizontal 


scale at 48. On the graph below, 
the first segment of the horizontal 
axis is drawn longer than the other 
segments to show the omission of 
measures between 0 and 48. Which 
axis represents the number of times 
each measure was recorded? Why 
does the vertical scale begin at 0 and 
end at 8? 


Study the graph below. 


HEIGHTS OF SIXTH-GRADE BOYS 
| ae 


o 


on 


nm 


e 
a 
% 
S 
= 
Su 
> 
Ss 
Q 
3 
> 
v 
W 


| ee ae ees 
48 50 52 54 56 58 60 62 64 


Measures in Inches 


Oral Answer these questions about 
the graph. 

1. What was the measure of the 
tallest boy in class? Of the shortest 
boy in class? 63 in.; 48 in. 

2. How many boys measured more 
than 56 inches in height and how 


many measured less than 56 inches in 
height? What is the average of all 
of the measures of height? 
16; 25, 55 

Tell the steps you would take in 


arranging the following data to show 
how frequently each test score below 
was made on an arithmetic test. 
See page 276 and column 1. 
3. 24, 32, 34, 38, 35, 36, 35, 37 
33, 39, 33, 37, 36, 34, 34, 39 
31, 40, 38, 35, 32; 31, 38;.36 
38, 41, 29, 35, 35, 37, 395 33 


Written Follow these directions. 


1. Arrange the above data in a 
frequency distribution table. 


2. Make a line graph in which you 
graph the data in the above fre- 
quency distribution table you made. 
Label the horizontal axis score and 
the vertical axis frequency of score. 


3. Make a frequency distribution 
table and then make a line graph to - 
show the data concerning the number 
of runs scored by players during a 
baseball season. 


Dave 10 Fred . 13 
Al 9 Joe 8 
Roy . 12 Tom 12 
Bill 7 Paul rf 
John 5 Don 13 
Roger 13 Harold 6 
Art 4 Ralph 10 
Bob 9 Harvey 0O 
Dick 10 Robert 9 
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The following suggestions should 
enable you to solve each problem on 
this page by yourself. 


a. Read the problem carefully at 
least twice. Know what is given and 
what you are to find. 


b. Decide which operation or oper- 
ations to use. 


c. Translate the entire problem 
into a suitable equation. 


d. Solve the equation. Use the 
solution in answering the question 
in the problem. 


1. In the 20-year period from 1940 
to 1960, the price of fuel oil in- 
creased from 6.2 cents a gallon to 
15.6 cents a gallon. How much more 
did 500 gallons of oil cost in 1960 


than in 1940? 
(500x15.6)-(S00x6.2)=n $47.00 
2. The price of cars used in police 


work was $504 in 1940, $944.80 in 
1950, and $1,698.45 in 1960. By how 
many times did the price of a police 
ear increase in the period between 
1940 and 1960? 


1698. 45:504=n 3. 369. 
3. David’s father plans to use 4 


pounds of fertilizer for each 100 
square feet of garden. His garden 
measures 20 feet by 45 feet. How 
many pounds of fertilizer does he 


d for his garden? 
Be (20x45) TOO] =n 
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Problem Solving 


4. Donald’s father can get a new 
sidewalk for 45¢ a square foot. He 
needs a sidewalk 4 feet wide and 55 
feet long. How much will he have to 
pay for i sidewalk? 

(4x55 $9 

5. olten can catncy a new car for 
$2750 a a sales tax of 4%. How 
much money must he pay as tax on 


the car if he buys va 


2750x.04=n $11 
6. Jane can co canned peaches 


priced at 2 cans for 48 cents. How 
much money will 6 cans of the same 


kind of peaches cost? 
(6=2)x43=n $1.29 
7. A cardboard box had interior 


dimensions of 12 in. by 15 in. by 
8 in. What was the volume of the box 


in cubic inches? 
12x15x8=n 1440 cu.in. 


8. Julie’s sister planned to save 
at least $5 of her monthly earnings. 
On the average she earned $75 a 
month. What per cent of her earnings 


did she plan.to save? 
5>75=n 6 a 
9. Jack spent $2 on a new record. 


This money was 25% of his savings. 

How much money did he have in 

savings before he bought the record? 
29xn $8.00 


10. On a scale drawing, a measure 
of 4 inch represented 2 feet and the 
measure of the line segments repre- 
senting a rectangular-shaped build- 
ing were 3 in. by 4 in. What | Were the 
aie of the building?gin. =2ft, 


3 in, =12; 12x2=w=24 ft. 
4 in, =18; 16x2=f=32 ft. 


Solving Problems 


As you study each problem on this 
page, decide upon the kind of simple 
closed figure you are to consider. 
Make a sketch of the figure and write 
its dimensions. Then translate each 
problem into an equation. Write the 
equation to use in answering each 
question in each problem. 


1. Bob wants to put a metal edge 
around a table top that has the 
shape of a rectangle. The dimensions 
of the table top are 194 in. by 28 in. 
What is the least possible amount of 


edging that Bob can use? 


2x(19%+28 )=n 95 in.. 
2. Betty has a garden in the shape 


of a triangle. The sides measure 12 
feet, 15 feet, and 12 feet. How many 
feet of fencing are needed to enclose 
the garden? 12+15+12=n SP £t. 


3. John put a wooden frame 
around a map. The map had the 
shape of a square with each side 26 
inches long. The frame added 4 
inches to the width of the map and 
also to its length. What was the 


perimeter of the frame? 
(4x26)+(4x4)=n 120 in. 
4. The floor of a room was rec- 


tangular in shape. Its dimensions 
were 9 ft. 9 in. by 12 ft. 10 in. 
What was the perimeter of the floor 


in feet and inches? Jn inches? 
See below, ; 

5. Plastic edging cost 19¢ a foot. 
Without making allowance for waste, 
A, 2x(117+154) 


= 542 in. 
[ox (1174154)] $12=n 45 ft. 2. in. 


16 ft. 
6 yd. 
216 in. 


6. 2x(25+65)=p 
[2x (24+64)] +3=n 
12x [2x (25+65)] =£ 


how much would one have to pay for 
the plastic edging needed to go 
around the outer edge of a sandwich 
tray having dimensions of 10 in. by 
14 in.? [2x(10+14)+12])x19=n = 76¢ 


6. A door had dimensions of 2 ft. 
6 in. and 6 ft. 6 in. What was the 
perimeter of the door in feet? In 
yards? In inches? See below. 


7. Mr. Johnson had a desk top that 
measured 30 in. wide and 4 ft. 6 in. 
long. He put a plastic strip all the 
way around the edge of the top. How 
many feet, of, plastic strip did he 
use? 2x(25+45)=n 14 ft. 


8. A city lot had a measure of 51.2 
ft. across the front and 75.6 ft. 
across the back. The measures of the 
two sides were 176.5 ft. and 189.4 
ft. What was the perimeter of the lot 
in feet? In yards? See below. 


9. Mr. Thompson had a garden in 
the shape of a square. The length of 
each side was 14 ft. He made a walk 
24 ft. wide all around the garden 
and built a fence to enclose the 
garden and walk. How many feet of 


fencing did he need? 
4x(14+5)=n Te: ft. 


Oral Tell your reason for deciding 
upon the equations you wrote. 


Written Solve problems 1 through 9. 
8. 51. 2+75.6+176. 54189. 4=n 
492.7 ft. 279 


492, 7:3=y 164.233... yd. 


Because the procedure in using this page parallels that used on page 


T250, no page 


T280 is included. 


Part 1 Copy. Perform the operation 
indicated by each operational sign. 


a 
3 324 23 
1. 21)85878 ‘ 356) 115367 
3 lb.2 oz. 15 yd.2 ft. 
4) 12 Ib. 8 oz. 2)31 yd. 1 ft. 
3. 35796.85 92013.034 
148.13 505.2 
54360.36 749.4 
+3272.78 +38287.897 
93578. 12 131555. 531 
4. 49275.41 93214. 
—824.56 —7460.975 
48450. 85 85753.025 
5. 6.4325 9.5705 
x .07 «3.10 
-450275 29.668550 
6. 3 Ib. 5 oz. 9 T. 1000 Ib. 
+8 Ib. 6 oz. +8 T. 1500 Ib. 
41 Ub. If og. 16 7.500 th, 
7. 2 Ib. 9 oz. 4 yd. 9 in. 
x5 x6 
12-1b.13 oz. 25 yd.i6 in. 
8. 11 gal. 3 qt. 9 mi. 1100 ft. 
—5 gal.2 qt. —3 mi. 2500 tt. 


6 gal.1 qt. 5 mi. 3880 ft. 


Part 2. Copy. Solve for n. 


ao7 i7. 5 
So OCS 

1 Sit io=n pede 

2, 48-142 ee 
15 7 

3 Gxt N=25x25 
3 1 

4, 2223-1) A=4)-4 
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Review and Practice 


Part 3 Copy. Solve each equation. 


Part 4 Copy. 


= & fe 


tb 64—-te 112 
Write the per cent 


equivalent of each of the following. 


1 
2 
3. 
4 
5 


a b. , * d 
250% 3.335% 605% .2525% 


375% $20%  .40 40%2 60% 
3 80% -168162%75 10y 
B375% $623% & 


12.12% 425% 2 


8 121 
a 

875% 10 90% 

40%b 3 165% 


Part5 Express each of the following 
as an equation. Solve. 


. 25 is 2 
2 


. 4 is what per cent of 48? 


4=nx48 8 


. What number is 333% of 32? 


105 
% of what? number? 
125 


heen 8 
5=, 20xn 


. 84 is what per cent of 336? 


84=nx336 25% 


- 48 is 25% of what number? 


48=.25xn 192 


- 11 is what per cent of 33? 


11=nx33 


332% 


Because the procedure in using this page parallels that of previous 
pages of Checkup Time (see T251), no page T281 is included. 


Checkup Time 


The numerals in (_) tell the pages where you can turn for help. 


Important Ideas 


1. A graph is a picture that shows 
how one set of values may be paired 
with another. (269, 271, 272) 


2. The entire length of the num- 
ber-line axis of a graph should be 
divided into shorter segments of equal 
length. (270) 


3. The names on the name line of 
a graph may be spaced in any con- 
venient way. (271) 


4. Each graph must have a title 
and labels. (272) 
Words to Know 
1. Bar graph, line graph (269) 


2. Reference lines, vertical axis, 
horizontal axis (270) 


3. Graph paper (272) 


4. Frequency, frequency distribu- 
tion table (276) 


Questions to Discuss 


1. How should you determine the 
scale to use on the number-line axis 


3. Why might you want to vary 
the amount of space between the 


bars of a bar graph? (271) For ease of 


understanding, clarity, etc, . 
4. What steps would you take in 


making a line graph? (274-275) 
See below. 
5. How would you make a fre- 


quency distribution table? (276) 


See below. , . 
6. Why might you wish to make 


the first segment of an axis longer 
than the others? (277) See below. 


7. What steps should you take 
when solving problems? (278) See below. 
Written Practice 

Follow these directions. 


1. Draw a bar graph to present the 
following data, which indicates how 
Dick Robertson spent his time on a 
certain day. (270) 


meals 2 hr. school 5 hr. 
play 5 hr. study 2 hr. 
sleep 9 hr. work 1 hr. 


2. Draw a line graph to present 
the following data, which indicates 
the sale of new cars on the first 


of a graph? (270By determining range gix days of May. (274-275) 


of numbers; space allowed for graph 


2. How can you decide whether to 
use a line graph or a bar graph to 


present data? (270, 274)By determining 


the purpose of the graph 


Soe 


May 1 12 May 4 14 

May 2 8 May 5 7 

May 3 9 May 6 10 
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Organize data; represent pairs of numbers by dots; connect dots. 
List possible scores in order; tally frequency of each. 

To show omission of numbers between O and first number 

Read problem; decide on operation; write equation; solve equation; 


Part 1 Study the graph below and 
write the answers to the questions 
which follow it. 


TOTAL ENROLLMENT IN THE 
ELEMENTARY SCHOOLS OF CHICAGO 


RY 
Q 
S 
g 
S 
3 
8 
$ 
& 
R 


Years 


1. What is the label of the verti- 


cal axis? Of the horizontal axis? 
Thousands of pupils; years 
2. What do the numerals on the 


vertical axis tell you? The total 
e t.b h d 

= What is ‘your estimate of the 
total enrollment in the elementary 
schools in 1952? 235 000 


4, How many pupils were enrolled 


in the elementary schools in 1953? 
250 ,000 
5. In what year did the elemen- 


tary school enrollment reach 300,000? 


1958 

6 What is your estimate of the 
total change in enrollment in the 
period between 1952 and 1962? 


115,000 
282 


Self-Evaluation 


Part 2. Follow these directions. 


1. Make a bar graph of the data 
concerning Mary’s test scores. 


Monday 19 
Tuesday 24 
Wednesday 17 
Thursday 25 
Friday 23 


2. Make a bar graph of the data 
concerning the number of library 
books in a room library. 


Fiction 85 
History 42 
Geography 35 
Science and Mathematics 30 
All others 25 


3. Make a line graph of the data 
concerning the number of persons 
employed in agriculture. 


Year Number in Millions 
1960 7.1 
1950 9.9 
1940 10.9 
1930 12.5 
1920 13.4 


4, Make a frequency distribution 
table and a line graph of the infor- 
mation given below. 


Traffic Count 


37 35 31 40 33 42 38 32 
44 38 34 40 37 40 34 38 
37 42 32 36 44 36 42 45 


Py 
j 


& 
A 


Systems of Measures 


Look at the track records shown 
above. In what two different units 
is the length of the races expressed? 
The measure of the length of a meter 
is greater than that of a yard. Could 
you guess this by reading the table? 


The yard is a unit of linear measure 
in the English system of measures, 
while the meter is a unit of linear 
measure in the metric system of 
measures. With the exception of the 
British Empire, most people living in 
Europe, in Asia, and in Latin America 
use the metric system of measures. 
In this country engineers, scientists, 
and employees in several branches of 
our government use it in their work. 


Why is it convenient to have sev- 
eral different units of linear measure 


2. To measure very large and very small objects 


Distance Record When Set 
[00 yards 9.3 sec. 19438 
lOO meters 10.0 sec. 1960 
220 yards 20.0 sec. 1956 
200 meters 20.0 sec. 1956 


in the English system? Would you | 
also expect to find such different 
units in the metric system? Why? 


Oral Answer these questions. 


1. Why must you know how to 
convert from one unit of measure to 
another? To solve problems involv- 

ing different units 

2. Why is it important to have 
several different units of measure in 
any system for measuring length? 

See below. 

3. Which system of measures, the 
English system or the metric system, 
is the more widely used in the world? 
Metric system ae : 

4. Why would it be difficult to 
change our system of measures? Many 
people would have to be re-educated. 

5. Why should you know some- 
thing about the metric system? 

See below. 
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5. Sports, science, and other aspects of life involve the metric 


system. 


YARDSTICK 


pes 45 67) 8 9 tom 213 4 5 6 iz ie ibs ak aa ala lok ol ee ly, aes sles ba 


10 20 30 40 i 50 


60 70 80 90 100 


METER 


Millimeter 


1 
' 1 
' 1 

1 

' 
1 1 
1 1 
1 1 
1 ! 


cone 


Centimeter 


The picture at the top of this page 
will help you make a comparison be- 
tween a yardstick and a meter stick. 
For practical purposes you may think 
of a meter as being approximately 
equal in measure to 39 inches. How 
would you use a yardstick and then a 
meter stick to measure the length of 
your room? 


In addition to the meter, three 
other units of metric measure, the 
millimeter, centimeter, and deci- 
meter, are shown in actual size on the 
above illustration. Which would you 
use to express the measure of the 
length and width of a library card? 
To express the measure of the thick- 
ness of five sheets of paper in your 
arithmetic book? 


Count the number of millimeters 
that are equal in measure to 1 cen- 
timeter. Your answer should be 10. 
Count the number of centimeters that 
are equal in measure to 1 decimeter. 
Is your answer also 10? Do you think 
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Metric Measures of Length 


that in the metric system of measure, 
10 has the same importance as in our 
decimal system of numeration? Be- 
fore answering, study the table in 
this column. Notice especially. the 
word kilometer. People using the 
metric system of measures use a 
kilometer in situations where you 
would use a mile as your unit of 
measure. 


10 millimeters (mm.) = 1 centimeter 
10 centimeters (cm.)=1 decimeter 
10 decimeters (dm.) 
or =1 meter (m.) 
100 centimeters 
1000 meters =1 kilometer (km.) 


Oral Answer each question below. 


1. What is the correct abbrevia- 
tion for millimeter? For centimeter? 
For meter? For kilometer? 

mm.; cm.; m.; km, 

2. Would you use the millimeter, 
centimeter, meter, or kilometer as 
a unit of measure when measuring the 
length of a playground? The distance 
to the nearest city? The length of 
one edge of your textbook? 
meter; kilometer; centimeter 


3. Does a kilometer have a length 
equal to, greater than, or less than 


amile? jess than 


Written Copy. Replace each blank 
with a numeral so that each state- 
ment becomes true. (= means equal 
in measure.) 


Lar i cm 
2. 1cm.= LO mm. 
3. 1 m=1%cm, 
4. 1 ort 10 m. 
5. 5 mm= on 
6. 6 cm.=02_ mm. 
7 12m= 1200 6m 

8. 25 ons a m. 
9. 1 m.+1000km. 
10. 1 km.222° m 
11. 500 m= a km. 
12, 6000 kn me 


Solve each problem. 


13. A distance runner ran a 1500- 
meter race in 4 minutes. On the 
average how many meters did he run 
in 1 minute? 


a Willen: in Ft “italy, the Nelsons 
oe 100 kilometers in 12 hours. On 
the average, how many kilometers 
did they drive in an hour? 

100>14=n 577 km. 


15. Jane used all but 14 meters of 
material in a piece of material meas- 
uring 53 meters in length. How many 

Ppa of a ee did she use? 


3 

4621 The level of of the mercury in a 
barometer rose from 755 millimeters 
to 775 millimeters. What was its rise 


in millimeters? In contin 
775-755=n O mm. ; cm, 
17. A piece of material Hineters long 


was expected to shrink at least 2% 
when washed. In meters what was 
the expected length of the material 


after being eee 


5-(,02x5)=n 
18. Barbara Bought a vroll of 16-mm. 


film and a roll of 35-mm. film. By 
how many millimeters did the two 


films differ in paginas 
35-16=n 19 m 
Write the parce of each figure 


below. 2x(19,9+9.6)=n 59 om. 
19. 
§ 
© 
on 
19.9 cm. 
2x(14,3+10.0)=n 48.6 cm. 
E 
° 
° 
14.3 cm. 
2x(28.1+6.9)=n 70.0 m. 
21. : 
E 
a 
Xe] 
28.1 m. 
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Converting from Metric to English Units of Length 


John Allison visited France with 
his parents. He saw a sign: Paris, 
80 kilometers. How many miles were 
they from Paris? 


A meter, you may recall, has a 
length somewhat greater than that of 
a yard. A kilometer is 1000 meters. 
Thus a kilometer has a length some- 
what greater than that of 1000 yards. 
Its length is approximately 3 of the 
length of a mile. 


John can convert 80 km. to mi. by 
multiplying 80 by 3. Does 3x80=50? 
The Allisons were approximately 50 
miles from Paris. 


World travelers must often make 
rough estimates of conversions 
between English and metric units 
of measure. For such estimates, 
the following table is sufficiently ac- 
curate. (= means equal in measure.) 


1 in. =23 cm. (approximately) 
39 in.=1 m. (approximately) 
2 or .62 mi.=1 km. (approximately) 


Suppose John bought a picture 18 
cm. in width and 25 em. in depth and 
wanted to know its dimensions in 
inches. The number of inches will 
equal the number of centimeters 
divided by 24. Why? 
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Oral 


1. In inches, what are the dimen- 


sions of ee picture John bought? 
length: 10 in. 


Width: in.; 

2. In Giches and then in yards, 
what is the approximate length of a 
piece of silk 6 meter leoptn’ 


6x39=x 234 in.; 5 yd. 
Written Replace eac blank with 


the numeral that makes each state- 
ment true. (= means equal in meas- 
ure.) 


1 
1. 1 meter= oF, baz yd. 
5418 
2. 500 meters = Syd. 
3. 50 ime mi. 
4 
5 


Answer these questions. 


5.952 
9.6 km.= __ mi. 


30 | 
75 cm.= __ in. 


Solve these problems. 


6. The distance between Paris and 
Marseilles is approximately 675 kilo- 
meters. In miles, what is the approxi- 


9 
mae distance between th the cities? 


7. A speed limit in a French city 
read 50 kilometers per hour. In miles 
per hour, what was the speed limit 
ip, that city? 31 mph 

8. Mrs. Allison bought 4 meters of 
silk. She used it in making a dress 
that required 32 yards of material. 
In yards, approximately how much 


of the material -was left - 
(4x39) 230) Been 


Two-Dimensional Measures 


If you were using the metric sys- 
tem, you would use the square 
centimeter (sq. cm.) instead of the 
square inch to measure area. A sq. in. 
and sq. cm. are shown in actual size 
below. 


|_ cm. 


| an 
S| sq.cm.|o 


lcm. 


lin 
lin. 


Bin: 


The square inch has two dimen- 
sions. Does the square centimeter 
also have two dimensions? What are 
they? 


Another common unit of two- 
dimensional measure in the metric 
system is the square meter. (sq. m.) 


The measure of each side of a 
square meter is 1 meter. Is the area 
measure of a square meter equal to, 
greater than, or less than the area 
measure of a square yard? 


Oral Explain how you would find 


the area measure of figures 1 and 2. 
See below. 


6 cm 12.1m 
1. 6x6=n 36 sq.cm. 
2.. 12. 1xa=n 60.5 sq.m. 


Written Find the area of rectangles 
with the dimensions given below. 


Reminder: Use the formula A =lw. 


a b 

1. 15 cm.by 25 cm. 5.2 m. by 6.8 m. 
375 sq.cm. 35.36 sq.m. 

2. 47 cm.by 60cm. .8 m. by 2.6 m. 
2820 sq.cm. 2.08 sq.m. 

3. 98cm.by 15cm. 7.9 m. by 5.6 m. 
1470 sq.cm. 44,24 sq.m. 

4. 10cm.by 70cm. 20 cm. by 36 cm. 
700 sq.cm. 720 sq.cm. 

5. 24m.by54m. 45cm. by 59 cm. 
1296 sq.m. 2655 sq.cm. 

6. 4m.by 18m. 21 m. by 44 m. 
72 sq.m. 924 sq.m. 

7. 2.5cm.by8.0cm. 9.5 m. by 9.0 m. 
20 sq.cm. 85.5 sq.m. 


_ Express the area of each figure 
below in square centimeters. 


a b 
8. 95 cm. by 1 m. 2 m. by 85 cm. 
9500 sq.cm. 17000 sq.cm. 
9. 1 m.by 70cm. 1.5 m. by 90 cm. 
7000 sq.cm. 13500 sq.cm. 
10. 40cm. by 1 m. 1.1 m. by 98 cm. 
4000 sq.cm. 10780 sq.cm. 
11. 65 cm.by 1.4m. 1.9 m. by 60 cm. 
9100 sq.cm. 11400 sq.cm. 


Can you do this? Draw a square 
figure with 1-decimeter sides. Use 
it to show the relationship between 1 
square centimeter and 1 square deci- - 
meter. Hint: Divide each side of the 
figure into 10 segments of equal 
length. You will need a centimeter 
ruler to do this. 
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While touring in Mexico, Bob’s 
father bought gasoline by the liter 
instead of by the gallon. He needed 
50 liters of gasoline to fill the tank 
of his car. He knew that a liter is 
approximately equivalent to 1.1 
quarts. Expressed in quarts and then 
in gallons, how much gasoline had 
Bob’s father bought? 


The liter is a basic unit of the 
metric system of measures. It is 
equivalent in measure to the volume 
of a cube measuring 10 centimeters 
on each edge as shown below. 


10 cm. 


mo: 
10 cm. \0° 
Is the measure of a pail of water in 
liters a number greater than or less 
than its measure in quarts? 


Other metric units used in measur- 
ing liquids are related to the liter as 
shown below. 


saa5 liter (l.)=1 milliliter (ml.) 
Too liter =1 centiliter (cl.) 

7 liter=1 deciliter (dl.) 
1000 liters=1 kiloliter (kI.) 
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Measuring Liquids 


Find the prefixes used with liter. 
They are used again and again in the 
metric system. Study the prefixes 
given with their meanings below. 


Lo0e000 micro 

i035 milli 

Tso centi 

To deci 

1 unit 

10 deca 
100 hecto 

1000 kilo 
1,000,000 mega 


To convert a number of quarts to 


a number of liters, divide the number 
of quarts by 1.1. Why? To convert a 
number of liters to a number of 
quarts, multiply by 1.1. Why? 


Oral Why is it important to know 
how to use liters in measurement? 


Written Make the following conver- 
sions. (= means equal in measure.) 


a b 
3000 5000 
1. 3kL= —_I. Ll 
2 ai 
2. 20001.= kl. 25001.= ~- kl. 
"1 2277 
3. 101.= — at. 25 qt.= al 
1100 3677 
4, 1klL= — qt 10 gal.= | 
44 132 
5. 401.= __ at. 50 |.= gal 


Measuring Weight 


Most scientists use the gram as the 
basic unit of weight. A thousand 
grams, or a kilogram, is approxi- 
mately equal in weight to 2.2 pounds. 
For weighing very small quantities, 
the milligram is used. A milligram is 
tdoo of a gram. What would you 
expect the name of zg5 of a gram 


to be? 


Oral What general statement or 
formula would help you convert a 
number of pounds to a number of 
kilograms? To convert a number of 
kilograms to a number of pounds? 

1 1b.= kg.; 1 kg.=2.2 1b. 
Written’ Solve each problem. 


1. Sue’s pen pal, who lives in 
Germany, weighs 40 kilograms. Sue 
weighs 79 pounds. Who is the lighter 
of the two girls and by how much? 


See below. a 
2. An airline in South America had 


a baggage limit of 25 kilograms on 
luggage. How much more or less than 


40 pounds was the baggage limit? 
See below. 
3. A ham imported from Holland 


was marked “net weight, 4.2 kilo- 

grams.’’ What was the approximate 

weight of the ham in pounds? 

4,2x2.,2= 9.24 lb. : 
4. “The fipel on a bottle of medi- 

cine read “Contents — 50 grams.” 

What was the approximate measure 

of jue meters in ounces? 

16xX<2. O= 

(Tana )x50=n =1.76 oz. 


1. 40x2.2=p 


88-79=n Sue: 9 Ib. 


p=88, 2. 


5. A metric ton is equivalent in 
weight to 1000 kilograms. In English 
measures what is the approximate 
weight of a metric ton? 


1000x2, 2=n 2200 lb. ; 
Copy. Replace each dot with the 


sign >, <, Or =, whichever makes 
each statement below true. 


1. 4 kilograms @ 4000 grams 
2. 500 grams‘ 1 kilogram 


3. 50 grams © 50 ounces 

4. 10 pounds 5 kilograms 

5. 2O0kilograms® 40 pounds 

6. 30 ounces ® 1 kilogram 

7. 75 pounds © 34 kilograms 

8. 100 kilograms 1 ton 
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25x2.2=p p=55, 
55-40=n 15 1b. more 


maOo= 
mo—-HjAQOrwDU 


PAGE 
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Suppose you wish to tell how warm 
or how cold it is. You will use a 
number together with the word de- 
gree. You find the number by reading 
the scale of a thermometer. 


Gabriel Fahrenheit of Amsterdam 
invented the scale of the thermometer 
which bears his name. On the Fahren- 
heit scale the temperature at which 
water freezes is marked 32°. The tem- 
perature at which water boils is 
marked 212°. The distance between 
the 32° and 212° marks is subdivided 
into 180 line segments of equal 
length. On most thermometer scales, 
the graduation is extended above 
212° and below 32°. 


Other numbers could have been 
used in making a temperature scale. 
Suppose, for example, that on the 
scale the point at which water freezes 


Measures of Temperature 
MUTE 


scale are written by numerals like 
this: —1, —2, —8, and so on. A 
temperature of —1 degree is read 
minus one degree or one degree below 
zero. Numbers that indicate tempera- 
tures above the zero point may be 
prefixed with the sign +. Use this 
sign only when it is needed to avoid 
confusion. 


Oral 


1. In what way is the scale of a 


thermometer similar to a number 

line?To each point there corres- 

ponds one and only one number. 
2. What is the advantage if any, 


of the centigrade scale over the 


Fahrenheit scale?Freezing and boil- 
ing points more easily remembered 


Written Write a numeral to indicate 
the change in temperature between 
the pairs of readings below. 


a b 


Answer these questions. 


is marked 0 and the point at which it 3 0 90 ° 0 10 
boils is marked 100. There will be ©" 7# and 81° © 1° and 0° 18 
100 divisions of equal length between 2. —1°andO° 1° —1° and 41° 2 
0 and 100 on the scale. A thermom- 3. —5° and 45° 10°_ 40° and 0° 10° 
M P eter with such a scale is called a ; 020° cr16 212° 
y i‘ centigrade thermometer. In your 4. —5° and +15°°° 61° and 49 
E ¢ opinion what does the prefix centi in 5. 37° and 19° 18° —8° and +21° 29° 
f centigrade mean? The scale of a 6. 100° and g1° 19° 10° and 4.19°20° 
¢ centigrade thermometer, too, may be ‘ " 
E extended in either direction. 7. —16° and +5°21° ge and 432040 
PAGE 3 0 é 5 0 
31g | Numbers that indicate tempera- 8. —21° and — +E? aol = ~ 
ture below the zero point on either 9. 67° and 100° 33° 15° ang 212° 197 
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Practice in Making Conversions 


You should be able to complete this 
page without any help. 


Part 1 Copy. Replace each blank 
with a numeral so that each state- 
ment below becomes true. (= means 
equal in measure.) 


1. St= “in. 
a 47. 
3. 6 ft. _ 2 in 
Ae 2 Seb 
Be Syd. = 24 in 
6. Zmi 1324, 
3 
7. Spt. = 5 gal 
j 3 
8. 3 pk. = 4 bu 
2 
9; Sin. ==3-ft 
10. 3202. = 2 Ib. 
11. 16 pt. = 2 gal. 
12. 300yr. = 3 centuries 
13. (2+) Ib. =98 oz 
14. (5+) yd. 10 in, 
15. (10+, tb. = 1%. 
16. (B+) lb. = 
2. 21x18x13=n 4914 cu.in. 


4914:1728=n 2,843 cu.ft. 


Part 2 Replace each dot with the 
sign >, <, or =, whichever makes 
each statement below true. 


1. 1 meters 1 yard 

1 kilogram 2 pounds 

1 literé 1 quart 

100 centimeters © 1 meter 

1000 grams @ 1 kilogram 

100 ounces 100 grams 

100° centigrade’ 100° Fahrenheit 


SA So eS OP 


100 kilograms © 1000 pounds 


Part 3 Solve these problems. 


1. An excavation for the basement 
of a house was 6 ft. deep, 24 ft. wide, 
and 38 ft. long. How many cubic feet 
of dirt were removed in making the 


excavation? 
6x24x38=n 5472 cu.ft. 
2. An aquarium was 1 ft. 9 in. 


long, 1 ft. 6 in. wide, and 1 it. 2 in. 
high. What was its volume in cubic 
inches? In cubic feet? See below. 


3. Mr. Paxton needed enough soil 
to raise the level of his front lawn 
an average of 2 in. His lawn had 
dimensions of 24 ft. by 50 ft. How 
many cubic yards a, soil did he need? 
(Reminder: 2 in.=% ft. and 27 cu. 
ft.=1 cu. yd.) (24x50x)): +27=n 


7.407 cu.yd. 
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Because the procedure in using this 
T250, no page T292 is included. 


Part 1 Copy. Perform the operation 
indicated by each operational sign. 


page parallels that used on page 


Review and Practice 


Part 4 Solve each equation. 


pa Ke 
1. 37+154+85496=n 
27622 


a b 
2 yo.) ft. 2 hr.5 min, 2. m=57097—29475 
7) 16 yd. 1 ft 15) 31 hr. 15 min. — “eo 
; x876=¢ 
2. 2min. 38sec. 5 T. 1200 bb. 32458, 
5 min. 25 sec.  8T. 600 Ib. 4, 115367+356=x 
+4 min. 15 sec. +1 T. 1500 Ib. oe t — 
12 min. 18 sec. 15 T.1300 Ib. : x (3+ n) =45000 
3. 15 ft. 7 in. 29 ft. 62 in. , 
“FHS * 19 ft gi i. Part 5 Solve each equation. 
7 ft.11 in 9 £¢.82 in. 8 gq igh b 
4. 15 gal. 3 qt 3 qt. 13 pt 1. acd+d C=8249%, 
x6 x6 45 632 
94 gal.2 qt. 22 qt.1 pt. 2. r=6i-12 4 Sr 972-23 
Part 2. Copy. Solve each e uation. 5a Ay 
sil ‘ 3. 49x1¢= n& §= 78x64 
a b c 6 _ 13 be 
1. =215 28-80 5010.98 9.1 4 f=1d+g t=1$+1y75 
15 
_ es = 
2 2845 3 y= 28 134_ 16, 28.8 5. N+3= 5 6sxNn 0 
8 #5-2, 014-8 494.30. 4820 = Part 6 Perform the operation indi- 
cated by each operational sign. 
4. G=*34, oats 82 | S- 228.095 . 
: . NSD. 1.6 
Part 3. Find a suitable replacement l. .62)83.70 70.2) 112.39 
for n 7aseath statement below. 
. 2. 3987.654 175478.90 
1. Mis 333% of 96 4891.07 498975.95 
2. nis 25% of 96 4878. 724 274454. 55 
233t 3. 97816.27 76521.270 
3. 10 is 42% of n | —39842.85 —34938.755 
33. 39 22515 
4. Nn is 63% of 53 4 — = oer 
26 e . ° 
5. 1 is 40% of 65 X3.72 X.493 
17.0004 32. 45912 
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Because the procedure in using this page parallels that of previous 
pages of Checkup Time (see T251), no page T293 is included. 


Checkup Time 


The numerals in (_) tell the pages where you can turn for help. 


Important Ideas 


1. Several different units of meas- 
ures of each kind are needed in any 
system of measures. (283) 


2. In making approximations of 
equivalent English and metric meas- 
ures, compare the meter to the yard, 
the liter to the quart, and the kilo- 
gram to two pounds. (284, 288, 289) 


3. In the metric system of meas- 
ures, 10 has the same importance as 
in our numeration system. (284) 


4, In the metric system as in any 
other system of measures, the two- 
dimensional measures are derived 
from one-dimensional measures. (287) 

Words to Know 


1. Meter, metric system (283) 


2. Millimeter (mm.), centimeter 
(cm.), decimeter (dm.), kilometer 
(km.) (284) 


3. Square centimeter (sq. cm.), 
square meter (sq. m.) (287) 


A, Liter (1.), milliliter (ml.), kilo- 
liter (kl.) (288) 


5. Gram, kilogram (289) 
6. Degree, centigrade (290) 


; ceresill 
3. 25x no. of inches; no. of centimeters =; 25 


Questions to Discuss 


1. What are some common metric 
measures of length and what is the 
approximate equivalent measure in 


] « 
the English system? (284, 286) meter (1rsyd. di 
kilometer _(.62 mi.); centimeter (.39in. ) 


ow do you convert a measure 
expressed in kilometers to a measure 


expressed in miles? (286) 
.62 x number of kilometers A 
3. What computation do you do in 


converting from inches to centi- 
meters? From centimeters to inches? 
From liters to quarts? From quarts 
to liters? (286, 288) See below. 


4. In what way are the gradua- 
tions determined for the scale of a 
Fahrenheit thermometer? Of a centi- 
grade thermometer? (290) See below. 


Written Practice 


Copy. Replace each dot with the 
sign >, <, or =, whichever makes 
each statement true. 


1. 35 yards © 35 meters (283) 

2. 100 meters © 1 kilometer (284) 

3. 15 inches © 30 centimeters (286) 
=> 

4. 100 sq. in. © 100 sq. cm. (287) 

5. 75 liters 6 80 quarts (288) 

6. 50 kilograms © 100 pounds (289) 
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1.1 x no. of liters; no. of quarts = 1.1 
4, Distance between boiling and freezing points divided into 180 


units; into 100 units 


Part 1 Write the number of each 
question below. After each number 
write the letter or letters that indi- 
cate each correct answer. 


1. What is the identity number of 
multiplication? 

a. 0 

b. 1 


Cc. 3 
d. n 

2. What name is given to the num- 
bers being multiplied? 

a. product c. difference 


b. times d. factors 


3. Which operation of arithmetic 
is the inverse operation of division? 


a. subtraction e. addition 
b. multiplication 


4. In which of the following ways 
may 1 be renamed? 


d. division 


a. $ c. 4+4 
b. + d. 2x2 


5. Which of the following state- 
ments are true? 

a. 75 2>8 

b. Bade d. =%% 

6. Which of these operations are 
commutative for whole numbers? 


c._ multiplication 
d. division 


a. addition 
b. subtraction 
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Self-Evaluation 


Part 2 Answer each question below. 


1. 12 is what per cent of 36? 
12=nx36 330% 

2. What number i750, of 700? 
n=, 795x700 525 

3. 18 is pti of number? 
18=,4 

4. What - ace es 3307 of 99? 

5 


n=,33x99 32.67 
. 37 is what per cent of 148? 


37=nx148 25% 
Part 3 Solve each problem. 


1. Mr. Ryan drove 172.5 miles on 
12.5 gallons of gasoline. What was 
his average number of miles per 


gallon of srgolme! ~~ 
.8 mi. 


J 4 a class with 32 pupils en- 
rolled, 5 pupils were absent. What 


per cent of the pupils were present? 
(32-5 )=nx32 4 
3. John saved $12, which was 20% 


of the money that he earned. How 


much money had he earned? 
12=, 20xn 6 
4. Onacold day 12% of the pupils 


were absent in one school. The school 
enrollment was 625 pupils. How 
many of the 625 pupils — absent? 


n=, 12x625 75 pup 
5. A rectangular Hox “had these 


dimensions: 54 in., 44 in., and 3 in. 
What was ne ne af the box in 
cubic inches? 


55x4 7x3 e 
6. Gasélin ne was oNeutns a a 11.5¢ a 


liter. At this rate, how much would 
35.5 liters cost? 35.5x.115=n 


$4.08 


You can review the many important ideas you have learned  -*_ 
this year by reading the statements in the tint blocks. | peep none 


You can get practice in using these ideas by completing the 
exercises in this chapter. The practice may be oral or written, 
whichever your teacher thinks will help you most. Before you 
do the exercises in each practice lesson, read the statement 
that tells you about it and then study the example. 


Numbers and Numerals 


Each place-value position in our 
Hindu-Arabic numeration system has 
a value ten times greater than the po- 
sition to its right. 

111 means 
(10x10X1)+(10x1)+(1x1) 
100 + 10 + ..1 


Use with page 5. 


Write the following numerals, 
expressing them as the sum of 
thousands, hundreds, tens, and ones. 
See below. 

a 


b c 
1. 9402 768 64 
2. 4310 5005 1099 


Use with page 6. 


Copy the following numerals, plac- 
ing commas correctly. Then write 
the words to use in reading them. 


a b 
1. 301465976010 4706352101 


2. 986431725 240093016449 


la. 
b. (10x10x7)+(10x6)+ (8x1) 
c. (10x6)+(4x1) 


(10x10x10x9)+(10x10x4)+ (2x1) 


Decimal numerals may represent 
both whole and fractional numbers. 


Read 7.000302 as seven and three 
hundred two millionths. 


Use with pages 7 through 10. 


Write words to express the follow- 
ing decimal numerals. 


a b c 
1. 500.7 21.30 281.08 
2. .0003 2.00001 7.198 


A fractional number can be re- 
named without changing its value. 


Use with pages 14 through 16. 


Replace n with the numeral that 
makes each statement true. 


a b Cc 
g=3" et Be 
29-48 24 fem! engl: 

295 
2.a. (10x10x10x4)+(10x10x3 )+ (10x1) 


b. (10x10x10x5)+(5x1) 
c. (10x1Gx10x1)+(10x9)+(9x1) 


Addends can be added in any order 
or with any grouping. 


9+4=13, and 4+9=13 
9+(1+3)=(9+1)+3 


Use with pages 21 and 22. 


Copy the following equations. Add 
the addends in any order. Use (__) to 
show which addends you used first. 


1.(54+104642=7 


2, 234644412=0 

You use the addition facts to add 
in any place-value position, making 
changes in form when needed. 


76+19=n 406 
O97 

76+19=95 +894 
1837 


Use with pages 23 and 24. 
Copy. Write each sum. 


a b Cc 
1. 567 915 464 
+89 +180 +781 
656 1095 1245 
2. 613 921 449 
20 462 376 
+726 +805 +225 
1359 2188 1050 
3. 5163 4082 90841 
1015 63705 56732 
3206 10820 3496 
+646 +34123 +26543 
10030 112730 177612 
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Reviewing Addition and Subtraction 


a b ¢ 
4, 7631 40617 29836 
5238 90123 30448 
7447 19685 50322 
+1352 +25069 +17634 
21668 175494 128240 


You subtract the ones, then the 
tens, and then the hundreds, making 
changes in form whenever necessary. 


65 7 593 
—23 —47 =297 
42 24 296 


Use with pages 27 and 28. 
Copy. Write each difference. 


a b ¢ 7% d 
1. 5/ 680 603 857 
—39 —88 —195 —669 
18 592 408 188 
2. 915 457 261 500 
—237 —329 —148 —247 
678 1286 113. ~ 2953 


Subtract larger numbers as you 
subtracted ones, tens, or hundreds. 


7904. 87654 90001 
—3985 —8947 —39842 
3919 78707 50159 
Use with page 29. 
a b ¢ 
1. 6009 4832 9028 
—431 —2678 —8253 
5578 2154 TtS 
2. 58376 90687 67342 
—4126 —69475 —44159 
54250 21212 23183 


In the addition of fractional num- Copy. Write each sum. 
bers, the properties of addition 


apply as with whole numbers. he b y u d : 
21) 3ikes beg 2 3. is 25 Sto 1ya 
Tia aT aL ee eye see | E202 
ee ee a ee ae 
sth) leaps 858 19-19 ee ee ee eee! 
P4949 —2eGt8) 242 1913 a beg ONS oe Me 


wW 


+3511 +93,.114+9% 915 +273$59 
Use with page 33. 254 223798 gg 482 


Copy. Solve each equation. If necessary, rename the minuend 
as a fractional number with the same 


a” b 7 © , denominator as the subtrahend. 
1. g#n=3 g+3= rt gte= n 8 2_ 911 
a oe aie 103-942 
2. t=n3 Ytlt=1 th+g=J 3-3 73-75 
e 2 


Use with page 34. . 
Use with pages 37 and 38. 


Copy. Write each sum. ; 
Copy in column form. Solve. 


a b c d 
J 5 37 53 88 Lie. : i: 775 9 : 3 
ee, nO a ; +74 1. 2 B-We= 0 113-83=h 
a lis 92 16 21 45 
pol gud ongee ~~ Rselidicn iss 
oye “Eek iis gS ae E , 
8i6 33 gil 142. 3916 og4 
FEHg 5h Fig od Raz GE tbo 3. again 45 76%,-475=n © 


Rename fractional numbers with 


unlike denominators so that they Copy. Wniteveach difference, 


have a common denominator. a b c d 
1 5 1 ce 
348-164 9§= 1499 =3$= 1d mile ats | Es oe Sn 
Use with pages 35 and 36. oh 62 10.3, a7 
Copy. Solve each equation. 5. 83 19% 718 2975 
” 72 <7S 56 —148 
a 5 oy ec AL il ij22. "73. 
1. 142 285 7 288 13141) 14 1 10 
aie sate Be ae alt 6. 804 2455 514 75s. 
1 1s lsz 3 2 1 1 
2, 844_ has 545-742 143,1_)94 9g a9 175 383 
915 Tam eters O19 #2 aay, ———see 


Knowing the multiplication facts 
will help you to multiply by ones. 


453 
x4 
ae 
200 
1600 
1812 


431900 


1600000 
1727600 


431900 
icleeaitsin. 
1727600 


Use with pages 42 through 44. 
Copy. Write each product. 


a 
1. 73 
x3 
219 
Bix 967 
x8 
7736 
3. 5143 
2 
10286 
4. 46818 
x4 
187272 
5. 21870 
x9 
196830 
6. 384720 
x9 
3462480 
7. 122618 
x4 
490472 
8. 103612 
55 
518060 
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b 
60 
x 
540 
604 
x6 
3624 
3552 
_xA 
14208 
19199 
x5 
95995 
54918 
__x4 
219672 
549010 
x6 
3294060 
316807 
x8 
2534456 
212680 
x3 
638040 


Cc 

35 

a2 

70 

570 

x7 
3990 
6071 
x7 
42497 
40312 
x9 
362808 
61324 
x6 
367944 
296157 
x7 
2073099 
412087 
x9 
3708783 
719013 
x6 
4314078 


Reviewing Multiplication 


You can regroup factors without 
affecting the product. 


28x5=(14x2)x5 
=14x (2x5) 
A xO 
=140 


Use with page 45. 


Copy. Solve each equation. Re- 
group the factors whenever possible. 


2190 6 57 
1. 5x38=Nn (572) %5=Nn 


170 290 
2. 2X65= ni (79% 5) X2= fi 


840 870 
3. 168x5=n 2% (5x87) =n 


To multiply by a two-digit num- 
ber, multiply by the ones and then by 
the tens. Add the partial products. 


794 1263 12536 
x32 x23 x45 
1588 3789 62680 
2382 2526 50144 
25408 29049 564120 


Use with page 47. 


Copy in column form. Solve. 


a 238 b 3496 

1. 17x14=n 38x92=n 
2204 2310 

2. 29x76=n 42«55=n 
494] 1764 

3. 81x6l=n 63x28=n 
3096 3102 

4. 43x72=n 33x«K94=n 


Use with page 48. 


Copy. Write each product. 


a 

I. 170 
x70 
11900 
2. 547 
x61 
33367 
3. 350 
x13 
4550 

4. 816 
x37 
30192 
5. 683 
x27 
18441 
6. 395 
x41 
16195 


Use with page 49. 


a 
1. 8600 
x42 
361200 
2. 7189 
x56 
402584 
3. 31400 
x50 
1570000 
4. 65742 
x79 
5193618 


5. 40983 .- 


x62 
2540946 


b Cc d 
306 671 235 
x49 x28 x84 

14994 18788 19740 

877 496 185 

x19 x53 x92 
16663 26288 17020 

401 654 543 

x26 x25 x32 
10426 16350 17376 

594 935 718 

x48 x65 x94 
28512 60775 67492 

927 529 386 

x8l x73 x48 
75087 38617 18528 

719 870 426 

x70 x92 x63 

50330 80040 26838 
b Cc 

7602 9054. 

x38 x65 

288876 588510 

6507 3964 
x72 x48 

468504 190272 

20091 51263 
x28 x47 

562548 2409361 

81553 49719 
x68 x84 

5545604 4176396 

71691 58945 
x74 x89 

5305134 5246105 


a b Cc 


6. 62319 48659 81293 
x72 X57 x61 
4486968 2773563 4958873 
7. 904372 139094 706723 
x63 X57 x49 
96975436 7928358 34629427 


To multiply by a three-digit num- 
ber, multiply by the ones, then by the 
tens, and then by the hundreds. Add 
the partial products. 


287 13278 
ies ae 

861 | 79668 
1722 26556 
287 39834 
46781 4328628 


Use with pages 50 and 52. 
Copy. Write each product. 


a b c 

1. 324 541 467 
x212 xX322 x501 
68688 174202 233967 
2. 6061 5682 8670 
x433 x713 x521 
2624413 4051266 4517070 
38. 51068 69174 38906 
x297 x 584 x 687 
15167196 40397616 26728422 
4. 90167 43862 76465 
«519 x 604. x 923 
46796673 26492648 70577195 
5. 82304 91263 49768 
x319 xX 287 x579 
26254976 26192481 28815672 
6. 70841 63927 38694. 
x407 x910 «765 
28832287 58173570 29600910 
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To divide by a one-digit number, 
divide, multiply, and subtract until 
the final remainder is 0 or another 
number less than the divisor. 


57 Check 
2) 114 57 
LOW x2 
14 T14 

14 


Use with page 60. 
Copy. Write each quotient. Check. 


a b Cc 
5 6r4 09r1 
1. 3)165 8) 292 4) 1637 
O31r2 r3 .23575r2 
2. 9)9281 9 oe 4) 94302 
9902 2807 . _11271r4 
3. 6)59412 7)89649 8)90172 


Use trial quotients to help you di- 
vide by large numbers. 


2 Trial Quotient 

42) 84 87T+4T=n 
84 ST=4 7 =2 
a 2x42 =84 


Use with page 61. 
Find the trial quotient. Solve. 


@ 3r2 b 6r11 
1. 56+18=n 89+13=n 
4 1r36 
2. 92+23=Nn 76~+40=n 
4r6 5r34 
3. 210+51=n 344+62=n 
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Reviewing Division 


To divide a three-digit number by 
a two-digit number, find the trial 
quotient and divide, multiply, and 
subtract as with a one-digit divisor. 


5 20 113 
23)115 34)693 
115 68_ 
13 


Use with pages 62 and 63. 
Copy. Write each quotient. 


a b Cc 

205 ri) 2175 

21) 425 14 a. 11) 236 
TZ 9r18 

35) 269 ' aor 71) 657 
20r19 lirl 11r64 

3. le oon 84) 988 
15r1 

A, 75785 asvEis 55) 826 


You can rename a dividend as a 
sum and divide each addend 
separately without changing the 
quotient. 

168-7 =(140+28) +7 
(40-7) +2827) 
2044 
=24- 


Use with page 64. 


Rename each dividend. Solve. 


° 2 b 14 

1. 92+4=n 70+-5=n 
4 24 

2. 56+8=n 216+9=Nn 


You find an average of two or more a b 


numbers by finding their sum and di- 1453r7 1245 
viding the sum by the number of 4. 28) ibs ue 63) Bri P 
r 
ses al 5. 55) 16085 13) 12849 
664--4—=n  664+4-166 6. 46) 908549 39) 846817 
Use with page 65. 7582r24 31560 
eens 7. 72)545928 26) 820560 
Find the average of each set of 
numbers below. You use the same steps in dividing 
1. 45, 123, 201, 345, 61 155 by a three-digit number as in di- 
viding by a two-digit number. 
2. 209, 110, 89, 602, 501, 367 313 
Is) 2s) 562 
3. 141, 230, 675, 15, 43, 3112352 242) 3653 145) 81490 
242 725 
4, 537, 209, 611, 42, 197, 810 401 1233 899 
saa 1210 870 
To divide larger numbers by a two- "23 “290 
digit number, you use the same steps 290 
as you use in dividing smaller ones. 
Repeat the steps as often as needed. Use with pages 68 and 69. 
660 122 23310 Copy. Write each quotient. 
43) 28402 34) 792540 A b 
258 68_ 9 8 
260 112 1. 140)1260 376) 3008 
258 | 102 17 23rl 
ae i 2. 295)5015 421) 9684 
Sa 24 
a 3. 517)12408 409) ase 
Bae 136r32 1377608 
4. 624) 84896 718) 98974 
Use with pages 66 and 67. 514r4 
a b 5. 266) 230090 429) 220510 
3 106 2043r259 1539r 387 
1. 37)1961 28) 2968 6. 357) 729610 581) 894546 
64 20r12 1098r 382 536r 365 
2. 92)9080 63) 1272 7. 823) 904086 724) 388429 
980r13 1027rl 1203r240 1943r352 
3. 48) 47053 57) 58540 8. 728) 876024 468) 909676 
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To multiply a whole number by a 
fractional number, multiply by the 
number of the numerator and divide 
by the number of the denominator. 


4x2 =4%2 = 8548 143-13 
10x § = 10x8 = 80-50: 8=63=6} 


Use with pages 73 through 75. 


a b 91 
1. axhen’, 3x8=n.° 
52 6 
2. 4x4=n ; 6x#= 
j= 1 
3. 5xg=n 9 4x3=n 
2 
4. 8x=N7 isx4=n 


If one factor is named by a mixed 
fraction and the other is a whole 
number, multiply the fractional num- 
ber and the whole number separately 
and add. the partial products. 


A 8x55= B 312 
8x(5+4) =n aca 
Ne 
(8x5)+(8xq) =n 917 
40+2=n 620 
42=n 852 
Use with page 77. 


Solve for n, using either the equa- 
tion or the column form. 


: = b 1686 
1. 8x23= 72X235=Nn 
75 1227 
2. 9x83=N 15x81¢= 


Multiplying Fractional Numbers 


a b 
24x173= 


49 8120 
4. 5x9%=n 96x84,5= 


If one factor is named by a mixed 
fraction and the other is a whole num- 
ber, rename the mixed fraction as an 
improper fraction before multiplying. 


6X22=6 x8=S%8—48_ 48. 3=16 
8x2h=8x¥? = 8418 — 189-120+7= 175 
Use with pages 78 and 79. 
” D5 
1. 6x93= 5ix10=n 4 
4 4 
— 6 
2. 7xX4g= no 48x8=n> 
i , 3 
ble 885 
3. 18x32=n : 5x172=n“ 
1 
106 1564 
4. 63x17=n “ 14x1ld=n © 


Multiply two fractional numbers 
by multiplying the numbers named 
by the numerators, and by multi- 
plying the numbers named by the 
denominators. 


a i b 
1 1 24 dud Te 
1. Xie aa 
4 
2. dsxgan aden 


ll oS You may be able to reduce frac- 
3. ix2= n’. 4x10— tions to lowest terms before, rather 
ieee ae ~~ than after, you multiply the numbers. 
. 3x axé=fP 
beet | res n=3x56 = 388-3 4#_3y 14-49 
BS exi= al ate B? n=29x3}= Bl BY --94 
5D ; 
6. 4x2=n 5 reeds | Use with pages 86 and 87. 
1 
7. &xé= po Exa= nos Copy. Solve for n. 
8. Bg = 1917 - ar 
axis $x2-n 


If the factors are named by a 
fraction and a mixed fraction, or by 


i. 
2 
. . 3 
two mixed fractions, you can rename 3. Uxs= $ 2x10. = de 
the mixed fractions as improper 2 
fractions and multiply as you multi- 4, 42x38 — n& 73X3}= A°3 
ply fractional numbers. oz 
y 5. 2x4—n2 10k ge? 
22X45 =3X P= FY? = 8 -95.-8-112 ' g18 236 
1 poe 5 ae 
3x2}=3x9= 98-4 -27+16=111 G1BXSP= Sagas TiS 
Use with pages 84 and 85. To find the product of three frac- 
tional numbers, you can regroup the 
Copy. Solve for n. factors without changing the product. 
a 55 6,7 n=8x3x3 
1 xagen® 18g 3 = Bax 
63 8 
2. 82,xZ=n'80 2%78= 15 = 1388 =1x8=8 
47 34 
3. 18x22 249 Aosaxeg Use with pages 88 and 89. 
439 ol Copy. Solve for n. 
1 81 a b 
8 44_ TT 3097.32 Woes 5.78 Lace a0 
5 frrg4s= n n=20§x3 7 1 he N=sXi1X2r 1gX5Xa= n 
21 10375 
6 n=159x25 Splegan 1 2 axbca HedKExd | 
53 1 
7 20121 = 4 n=73x 103 3. 8xixde i 18192 4” 
3123 58 1 10 
8. 105x303=n °  8%x6$=n 28 A Sxkxda Bdge 


To divide fractional numbers with 
equal denominators, divide the num- 
bers named by the numerators. The 
denominator of the Poses will be 1. 


eh . 9 8.2 : 4 
1. N=3=3 g75=N 
2, 22-4 a 
05 a 
3, $1+8=f8 Bear 
1 9 F 15 27 «_ LS 
4. : N=58738 
45 
5. 13838 ter de= 


If the dividend is named by a 
mixed fraction and the divisor by 
a fraction, first rename the mixed 
fractions as improper fractions. Then 
proceed as with fractional numbers. 


n=3i+2 n=43+23 
Sones: gio 
Soa Oi ao): 7 4° 4 
16+3 _19+9 
Trees — Arg 
=(16+3)+1 =(19+9)+1 
=5} =25 
Use with pages 95 and 96 
a 2 b 3 
1 73 
1. 22+3=n5 43-4=-n4 
4 7 
2, 31+3= fp 52:8-1p 


Dividing Fractional Numbers 


3. 24+13=n7 33+28=n 15 
3 2 
4, 44-38= 26 1+ 1-16 
3 
5 g2-2%=h =149+39 
119 165 
6. 153+124=n ns n=118+72 


In a division involving whole num- 
bers and fractional numbers, rename 
the whole numbers and the fractional 
numbers as fractions (may be im- 
proper fractions) with the same de- 
nominator. Then proceed as with 
fractional numbers. 


49 or 134 
ae 
=(70+18)+1==% or 3§ 
n= fe 
= (26+15)+1=28 or 14 
Use with pages 97 ima 29. 
» 20 27 ? 
1. 8+§= :" n=9+5 
3 10 
2. 728-40 n=3+33 
3 
9= 
3. 12+11=n =6+2} 
cf 33 
4. 5+22=10 TH =15+42 
21 32 
5. 98-5 =h25 p=73+2 
4 255 
6. 108+3=H" =188+7 


mal 
tors, fi 


1. 16% 10 
2. nae nef+18 
3. gt 37=N 7 5+33= a. 
Tr 5 
. er 9s=N 1221-— 
4 18 2 10 53 2 
5. 2p-ata Hf fAp5s+68 
6. Beas, Pe 68:75 
7 7h Bh a eater 
T19 ¢ 
8. 144+142= ae 38-58=n 
9. 1ige123-4° 98-108- n> 


Measures may be expressed in more 
than one form. In all cases, the = 
sign is used to mean equal in measure. 
See page 332 for a table of measures. 


Use with pages 116 through 120. 
1. 7 mi, 22404, 3690 
2. 2 qt=3 ¢ 94 ft o7, 


Add measures in either equation 
or column form. 


83+53= 8 qt. 1 pt. 
14=n +5 qt. 1 pt. 
13 qt. 2 pt.=14 qt. 
Use with page 124. 
a b 
1. 15 hr. 18 min. 11 bu. 3 pk. 
+27 hr. 47 min. +19 bu. 1 pk. 
43 hr. 5 min. 31 bu. 
2. 15 rd. 120 yd. 5 yr. 7 mo. 
+31 1d. 91 yd. +18 yr. 11 mo. 
84 rd. 2 yd. 24 yr. 6 mo. 


In subtracting measures, you may 
need first to rename the minuend. 


4 yd.—2 yd. 1 ft.=3 yd. 3 ft—2 yd. 1 ft. 
=1 yd. 2 ft. 


12 ya, or 1 yd. 2 ft. 
Use with page 125. 


a b 
1. 17 gal. 1 qt. 51 wk. O da. 
—5 gal. 3 qt. —25 wk. 6 da. 
1l gal.2 qt. 25 wk.1 da. 
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Measures 


a b 
2. 6 cwt. 17 Ib. 10 bu. 1 pk. 
—1 cwt. 28 Ib. —7 bu. 3 pk. 


4 cwt.89 lb. 2 bu.2 pk. 
In multiplying measures, multiply 
each unit separately. 


6 ft. 8 in. 
x6 
36 ft. 48 in.=40 ft. 


Use with page 126. 


a b 
1. 6 yr. 5 mo. 15 pk. 6 qt. 
xy x9 
44 yr.11 mo. 141 pk.6 qt. 
2. 1 pt. 15 fl. oz. 15 yd. 2 ft. 
x3 x10 


2 pt.1ld fl.oz. 156 yd.2 ft. 

In dividing measures, use the 

equation form with fractional num- 

bers, or use the sign ) and divide 
each unit separately. 


A da. 6 hr.+3=__da.__hr. 


47+3=n 1_da. 10 hr. 
Uylin 3)4 da. 6 hr. 
- 3 3 da. 
nes 1 da. 6 hr. 
ly=n 30 hr. 
1 da. 10 hr. 30 hr. 


Use with page 127. 
Find each answer ee both ggods. 


L. 1.5 gt. 1 pts = ys 
2 T, 244 Ip, 
2. 8 T. 976 Ib+4=n 


Problem Solving | 


-You can express every problem as 
an equation. Read the problem care- 
fully to decide whether you should 
add, subtract, multiply, or divide 
in order to solve the equation. 


A jet plane flew for 4 hours at an 
average speed of 525 miles an hour. 
How many miles did it fly? 


; 4x525=n 2100=n 
_ The plane flew 2100 miles. 


Use with pages 131 through 137. 


Write an equation for each prob- 
lem. Solve it. Write the answer. 


1. Jack spent $1.85 on Monday, 
$.77 on Tuesday, $.90 on Wednesday, 
and $1.28 on Thursday. What was his 
expenditure on the four al 


185+77+90+128=n $4.8 
2. The distance by car mc Chi- 


cago to San Francisco is 2199 miles; 
from Chicago to New York it is 
824 miles. How much farther is it 


to San Francisco than to New York? 
2199-824=n 1375 mi. 
3. How far is it from San Francisco 


to New York by ee of eee 


2199+824=n 023 m 
4, Mr. Phillips ceisnies 975 miles 


of driving a month. About how far 


did he drive in 8 years? 
(3x12 )x975=n 35100 mi. 
5. The boys arranged 258 chairs in 


3 equal sections. How many chairs 
did they put in each section? 
258>3=n 86 chairs 


You can use one equation to ex- 
press a problem that is solved by 
using more than one operation. 


Peter earned $2.35 mowing lawns 
and $1.65 washing windows. He 
bought a book and had $2.78 left. 
How much was the book? 


(235+165) —n=273 

The book cost $1.27. 
Use with pages 138 through 142. 

Solve each problem below. 


1. Mrs. Clark made 6 dozen 
doughnuts. She sold 4 of them and 
put the rest in bags, with 2 in a bag. 
How many bags did she need? 
((6x12)x5]:2=n 24 bags 

ye | ohi and his 3 brothers weighed 
83 lb., 72 lb., 70 lb., and 69 Ib. What 
was their average welt 


(83+72+70+69 ) =4=n 
3. June bought 3 sae Oe tn material 


at $.69 a yard and a spool of thread 
for $.10. How much change did she 
get from a 10-dollar bill? 


a [(3x69)+10] aT see 
he dairy packed 300 eggs in 


a of 1 dozen each and sold all 
the eggs for $.55 a dozen. How much 
did the dairy receive for them? 
(300212 )x55=n 513.7% 

5. Judy bought 3 pounds of steak 
at $.98 a pound and 18 oranges at 
$.60 a dozen. If 4 girls shared the 
cost, what did each girl pay? 
[(3x98)+(15 x60 )] +4=n $.96 each 
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n=127 


You add decimal numbers as you 
add whole numbers. When you add 
in column form, write the numerals 
so that the decimal points lie on a 
vertical line. 


2.344.5=n 2:3 
6.8=n +4.5 
6.8 


Use with pages 147 through 151. 


Copy in column form. Solve. 


© 38.1 b 511 
1.18.3419.8=n 9.34+21.8=n 
78.9 71.6 
2. 31447.9=1 25.6452=N 
3. 760.4+7¢h !  308.147.7 2Pn® 


Copy. Write each sum. 


a b ¢ 

4, 84.52 90.07 67.71 
+49.17 +6.8 +12.89 
133.69 96.87 80.60 

5. _ 80.01 61.7 - 76.53 
37 79.06 42.17 

+53.8 +5.32 +.09 
134.18 146.08 118. 79 


6. 73.007 . 66.804 » GAS2 
925 804.109 27.3 

46.28 36.01 56.293 

+88.416 +7.548 +618.224 


208.628 914.471 711.269 
7. .007 = =300.605 402.5 
~ 46.201 ~ 77.911 ~ 28.769 
5.862 199.02 372.98 
+51.99 +1.004 +100.321 
104.060 578.540 904.570 
308 


a 
8. 713.18 
21.004 
419.9 
+1.29 


b 
68.401 
984.05 . 
360.4 
+1.083 


1155.374 1413.934 
You subtract decimal numbers as 
you subtract whole numbers. Write 
the numerals in column form so that 
the decimal points lie on a vertical 


line. 


8.7-6.8=1.9 


9.16—4.27 =4.89 


Computation with Decimal Numbers 


(G 
484.038 
52.201 
386.48 
+5.642 
928.361 


67.309 


—57.419 


9.890 


Use with pages 152 and 153. 


Copy in column form. Solve. 


a 


b 


-28 3.9 
1. 31.08-26.8=n 91.3-—87.4=n 


Copy. Write each difference. 


a 
3. 623.117 
~514.09 
109.027 
4. 900.008 
—99.103 
800.905 
5. 237.9 
—136.213 
101. 687 
6. 717.354 
—594.012 
123, 342 


b 

504.368 
—225.798 
278.570 
569.03 6 
—508.211 
60.819 
360.804 
—209.175 
151.629 
623.514 
—387.604 
235.910 


C 


420.006 
—298.947 


121.059 


141.299 
— 100.109 


41.190 
711.067 
—66.193 
644,874 
404.671 
—213.672 


190.999 


39.13 70.909 
2. 65.3-26.17=n 71.328-—.419=n 


You multiply a decimal number a b c d 
and a whole number as you multiply 2. 5.08 S73, 6.317 18.8 


whole numbers. The number of deci- 207. 29!) X03 mk 98 
mal places in the product and in the 3956 .22417 .18951 36.284 
3: JOMS = S1e77 129.3 36.99 


decimal factor is the same. 
<x63.2 ~*542 ~2.75 x7.68 


15x.09=n 321. 4436008 172.1934 355.575 284.0832 
1.35=n x.273 4. 1.329 209.7 79.09 5.004 
963 x4.63 x.315 x52.8 x.638 
aaa, 6.15327 66.0555 4175,952 3,192552 
ead 5. 100.7 36.58 9.998 4.007 
87.633 x.864 x4.77 x7.06 x.003 
Use with pages 154-156, 158, 159. 87.0048 174.4866 70.58588 .012021 
6. 209.8 6.534 50.57 181.1 
Copy in column form. Solve. x40.7 x20.9 ~x.404 x.675 
; 8538.8 136.5606 2043028 122.2425 
o-5 02 30.401 ; 
1. 18%.29-1i 43.707 =h When you multiply a decimal num- 
86. 725 16.66 ber by 10, 100, or 1000, the place- 
2. 25X3.469=n 17X98=n value position of the digits in the 


1.680 498.239product is determined by the num- 
3. 035 x48=n 763X653=n ae zeros in the multiplier. 


7390 52390 
- 100x73.9=n 1000 x52.39=n 


When you multiply two decimal 8.1 8.1 : 8.1 
numbers, the number of decimal x10 x 100 x 1000 
places in the product is the same as 81.0 810.0 8100.0 
the sum of the decimal places in both Use.trith pazeniea 
factors. 

“95.1672 8.745 Copy in column form. Solve. 
2.53183=n x 4.06 yas} b 
52470 7.0 4 
34.9200 1, 10%.7=N 10x.04=n 
35.50470 2100x521 — 10x.802%: 9? 
: 21.8 600 
Use with pages 160 and 162. 3. 100x.218=n  1000x7.6 8 
i 310.2 906 
Cony stand al prodnet, 4. 10X31.02=n 100x9.06=n 
a b Cc d 4009 5708 
1. 8 2 68 63 75 5. 1000x4.009=n 100x57.08=n 
6 


x71 x9 “04 x25 
"560 2.412 (0252 .1875 
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Using Decimal Numbers in Division 


You divide tenths in the same a b c d e 
way that you divide ones. 5. A204 228.75 2.6 2.34 3.94 
8+4=.2 
6. 28.475 38033... 46, 425250, 364800 398 


1.6+.4=4 
When the denominator of a frac- 


Use with page 171. tional number in reduced form does 


Copy. Solve for n. not divide 10, 100, 1000, and so on, 
a4 boo the decimal equivalent of the frac- 
2 . . . 
1, fader ga deh tional number will be approximate. 
4 10 .466 
2. 2.4+.6=n 3.0+.3=n ie=7+15=.466--- 15) 7.000 
a 2 60 
3. .9+3=N 1.8+.9=n 1 00 
3 2 90. 
4, 2.7+9=n 1.4+.7=n 100 
3 7 _20 
5. nx.4=1.2 nxX.3=2.1 10 


You can find an exact decimal Use with pages 175 and 176. 


equivalent of a fractional number Find the approximate decimal 


when the pee us i as equivalent of each fraction, expressed 
tional number in reduced form di- i, ¢housandths. 


vides 10, 100, 1000, and so on. 


a b Cc d e 
4 
Fay ag ay AG 1. 28420, . 37,459 13263 13,846 88 424 
20 
<= 2. T1816... 3666... $444... 21, 857 23 608 
Use with pages 172 through 174. - a a om a 
3. 27967 90188... 30989 43,977 60516... 
a b Cc d e 
1 694 4 7 3 9 4 5 20 67 8 se 
. on 726032 390035 5006 26.45 7.714 21.952 71.945 63.127 56 089 
2. 4175 #2476 &.32 225036a4022 5- 35436 35229 e086 14,214 18733... 
3. 5.703365 2%.085!838 Zio... 6 TOIL... $4315 23.977 56, 987 17118 
4. $%.12123 48,12 -3,0008%8 7. 4.583 4039 4506 3.296 33282 
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Divide decimal numbers by whole 
numbers as you divide whole num- 
bers. 


17.4+6=n 29 
2.9=n 6) 17.4 
Check 2.9 12 
8 54 

ae 54 

174 ae 


Use with page 177. 
Solve, using the sign ) . Check. 


aoa b 14.9 
1. 44.8+7=n 89.4+6=n 
2. 228.6+9 ase 79,32+122n 
rc $6 ta 9.956 
3. 804.0+24=n 637.2+64=n 


You can continue division to 
rename a remainder as a decimal 
number. 


3.5=335 or 34 Check 
4) 14.0 3.5 
% s 
14.0 

20 


Use with page 178. 


Solve. Write each remainder in 
decimal form. 


Mer, Rs 6° 125 
lL. 277 6) 81 8) 49 

16.5 6.75 4,625 

2. sy b28 ae Me 64) 296 : 

a 

3. s6J1T5, 757460 5) 2574 
; 109.5 

4. 32)1680 sSTS 25 1533 


When the divisor is a decimal num- 
ber, change it to its whole number 
form by multiplying by 1 in its most 
convenient form. 


.96= .08=i90X Ge= 12 
1.44+1.2=78x« +34 = t= 1.2 
Use with pages 179 through 181. 
Copy. Write each quotient. 


a b 
18.1 315. 
1. .46)8.326 54) 170.1 
210. 455. 
2. 3.98) 835.8 1.8) 819 
6.1 2.375 
3. 125) .7625 3.20) 7.60 
11.4 210. 
4. (012) .1368 .199) 41.79 


When you divide a decimal num- 
ber by 10, 100, or 1000, you determine 
the place-value position of the digits 
in the quotient by counting the 
number of zeros in the divisor. 


12+10=1.2 12+ 1000=.012 
Use with page 182. 

Solve for n. 

* 67.3 b 3.76 
1. 63210=h 376+100=n 

28 - 009 

2. 42.8+10—h 9+1000= 
3. 12.60+100= n°” 4.28+1000 
4. 2675+1002h "9 .125+1024129 
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Use a fraction to express a ratio, 
or correspondence between the num- 
bers of 2 sets. 


Bln 


1 boat for 4 men 1to4 
3 boats for 12 men 3tol12 3% 
Use with pages 187 through 189. 


Express the following as ratios in 
fraction form. 


1. 3 pencils for 10 cents +5 
2. 5 pies for 30 people 2 


3. 1 star for 3 perfect scores 4 


a... & 
4. 5 gallons for 90 miles 55 


5. 60 eggs for 5 cartons 
You can express equality between 
2 ratios, by_using a proportion. 
wi Re ) 


a b c 
1 z=4 56 §=34 12 Tiz=14 04 
2 Ya 3 Hap 4 Zaz 36 
8. A=rés 56 P=75190 gG=% 30 
4 Ht 102 27 = B25; ia7=3 1 
5. 208-2 44 7=28 32 i=. 16 


plest fractional form. 4 « _3- 


Ratio and Proportion 


6. ra5-3 60 F=4 256 387=3602 
Vann 88 09-921 38-7 3 


Express each ratio below in sim- 
ne 


ts / it 4 oa ; +. 


8. $.75 to $1.95 


9. $.98 to $5.46 35 6 


NS 


+) 
10. $10.00 for 8 hours 2 


Write each ratio below as a com- 
mon fraction in lowest terms. 


a b 
11. ee eb 3 ‘St = 782, 36 
12. Bask, 12800 tsar 1.92 


1.08 _ 2.16 
13. 972°" A 


14, -2J=1842.64 760, = 122 14. 40 


To discover whether 2 ratios are 
equivalent, reduce both fractions or 
give them a common denominator. 


Use with page 196. 


Using either method, determine 
whether each pair of ratios on page 
318 is equivalent. Then write each 


pair of ratios, replacing the comma 


with = or #, whichever is correct. 
a b c 
10 _15 2143 5 
1 189-2 BiB 3979 
25 17. 344 11 _ 66 
2 509-3 B77 139-7 
3. 24-5s iL 18 50 475 
2287 224 6? 108 Bivr2a 
4, 28 ~154 243 15 _ 240 
21335: 397 5 6” 256 
34 1/69 23 _115 6 490 
5 3a7 56 259 125 Lt ia 
15 _ 45 Z/81 21 4105 
6 989-294 st 6 1 iF 6 
39 ~27 72 m= 12. 48 24 
7 139 9 "Gre anit 6 
8. 28 5 17 _96 SaaS 
25) 125 4)=192 2167 72 


When ratios are expressed in equa- 
tion form, you solve the equation by 
multiplying each numerator by the 
denominator of the other fraction. 


te 

15xn=75x7=525 
n=525+15=35 
a 35 


Therefore 4=38 
Use with page 197. 


Copy each equation below. Solve 
a b c 

I. 3-9 24 =3 120 7e=$ 6 

2. $2) 152 dos | Haake 

3. a=; 64 $= 9 3-9 

4 


5 

6 

7. Sai 132 bo 18s 112 12=132187 
8 


-=te 45.593=s60508 789-41 

When you know the measure of a 
scale drawing, you may use ratio and 
proportion to find the measure 0 the 
real object. 


Where 3 inch on the drawing rere 
sents 1 foot, how long is the object in 
inches if the drawing is 5 inches long? 


n a 120 
The object is 120 inches long. 
Use with pages 200 through 202. 


In the scale drawing of a garden 
plot below, each + inch represents 1 
yard. Write the equation you would 
use to find the length and the width 
of the garden. Solve the equation. 
See below. 


2 inches 


| inch 


313 


Fractional or decimal numbers ex- 
pressed in hundredths can be read as 
ratios or as per cents (%). 


+35 or .03=3 to 100=3% 
tad or 1.31=131 to 100=131% 
Use with pages 207 through 209. 


Write each of the following as a 
ratio, and then as per cent using the 


% sign. See below. 


a b Cc d 
1. .28 1.97 .O1 2.00 
2. .15 .07 3.00 1.01 
3. .01 .99 30 77 


To use per cent in comparison, 
rename each ratio so that it has a 
denominator of 100. 

2=100 = 00% 2 = 155 = 60% 
Use with pages 210 and 211. 


Write the following as ratios. For 
each one, find an equivalent ratio 
with a denominator of 100. 


1, im oth fo every two pupils 


Per Cent 


To use a ratio to find per cent, 
find the equivalent ratio and trans- 
late the problem into a proportion. 


1807 100 20 100 
180n=7200 120n=7500 
n=7200 40 n=7800 62.5 
{oo = 40% 62.5 _ 62 5% 
or 623% 
Use with pages 214 and 215. 
Solve for n. 
a b C 


1. 8=785 160 33=100 62. Ges=100 12.8 


2. YP = 8x00 P= Ted3.5 "60-780 250 


When you know the per cent, use 
proportion to find the number to 
which another number is compared. 


Sue misspelled 20% of 90 words. 
How many words did she misspell? 


Sue misspelled 18 words. 


Use with pages 216 through 218. 


2. Ea ,cents out of every quarter ; 
a c 
3. ‘an for 10 cents 1. 40, =38 90 15 52,135.21, - $3300 
4. LW a hhite roses to “ red roses 2. 2814200 115 462504 = 3021 
60° 

5. 3 wing 5 seg" S100 4 3. »Fio~ 00" “60 5 = qty 3635 = 198300 

314 1. TOO' 28% ; T00' 197; Too T00" 1%; TOO TOO ' 200% 
2. arm os iio Th; 500 300%; at 101% 


git. . 30 
3. Too 1%; Too: 9% 


30%; pho 77% 


Equivalent fractions and decimals 
can be written as per cents. 


.20=20% 
75% =.75=78,=3 
Use with pages 223 through 225. 


Write an equivalent decimal and 
per cent for each fraction below. 


a b c 
3.llll yy .7 «(38.1 
2 * 70% 
one ee . 20 


1. 


Blw 


Pe (5) 
a 
ata 3 : 
Write 415K decent = RA fra’ 


tional form of each per cent below. 
ee below. 
d 


a b c 
3. 125% 123% 331% 20% 
50% 


83% 8% 


2. 


2 
ols 


4. 7.5% 


In computation, you can use either 
the decimal or the fractional form of 
the per cent. 


n=50% of 120 80% of n=24 

n=.50120 # of Nn=24 

n=60 nx¢=24 
n=24+2 
n=30 


Use with page 230. 
Solve, using either form. 


a 


b 
75% of 48 a 


66% of 13224 !2 


a 
305 
3. 334% of 915=n 


4. 20% of 95=h” 


5. 7% of Lh ~—-239% of 260-4 
Use with page 232. 
Solve for n. 
1. 50% of P79 30% 00 450 
2. 334% of n=208 11% (AS, 
3. 162% of A848 920% of 8575 
4. 1239 of 277 10% of 4279 
5. 243% of He375°"* 199% of H2323 


Round off a per cent either as a 
decimal or as a fraction to estimate 
an answer. 


n=18% of 60 
Estimate: n=.20x60=12 
Answer: =.18x60=10.8 


Use with page 233. 


Write an equation to use in esti- 
mating an answer to each of the fol- 
lowing. Then write the equation to 
compute the answer. Solve both 


equations. 
24x84=n 
1. Whe! Pa a 548, of 84? 


75 
2. BA i is 730, of what number? 


; 5 42. 35 . 48x916=n 439.68 
1. 125% of 40=n 35% of 121= 3. What number i is 487% of 916? 
100 .09x90=n 
2. 40% of 250=n 19% of 300=" , 4. What number i ig 7 of 90? 
i} i sy Ll 

ae 1.25. 4! 125, 8: w8oa% , st .20, 5 315 
4, .075, -3 83 1 

F ' Zoi s083\.; ; Ta 08, a 50, 5 


Find the perimeter of a rectangle 
-or other polygon by finding the sum 
of the measures of its sides. 


Find the perimeter of a rectangle 
4 ft. long and 2 ft. wide. 


p=2x (i+w) 

p=2x (442) 

p=2x6=12 
The perimeter is 12 feet. 


Use with pages 253 through 255 and 
page 257. 


Write an equation to use in find- 
ing the perimeter of each of the fol- 
lowing. Solve each equation. 

1. Rectangle, 17 mi. by 19 mi. 

2x (19+17)=n 72 mi. 


2. Square, 51.5 rd. wide 
4x51. 5=n 206 rd. 


3. Triangle, 6 ft. by 8 ft. by 4 ft. 

Crane 2 Pt. ” 

A. Equilatera’ triangle, 9 ft. wide 
3x9=n at £t. 


Find each perimeter. 
See below. a 


a 
5. 


8rd 
64 mi. 


316 Ss. ae 2x (16+8)=n 48 rd. 
b. 4x64=n 256 mi. 
6. a. 10+45;+6=n 205 in. 
b. 5t22+3+3441<n «15 ft. 


2 2 


Perimeter, Area, Volume 


You can use the formula for find- 
ing the perimeter to find an unknown 
dimension of a rectangle. 


The perimeter of a rectangle is 24 
ft. and the width is 5 ft. What is 
the length? 


p=2x(l+w) 
24=2~x(I+5) 
B=1+5 
12=1+5 
12—5=1 
7=1 
The length is 7 feet. 


Use with page 256. 


Solve for J (length), w (width), 
or s (side) in, each equation below. 


2x (17+1) =52 


—_ 


68-45 
nie 


364 =2 x (w+96) 
438 


4s=1752 
234 
936=4s 
2320 
5280 =2 x (320+) 
109.8 
2x (w+91.7) =403 
51.4 
670.8 =2 x (w+284) 
418.5 
2x (11.5+1) =860 
130 


ora fF eR FE FY 


—_ 
= 


484 =2 (112+1) 


Use with pages 258 through 261. 
Find the area of rectangles with 
the following dimensions. 


oe 
1. es oi aca 
16.35 SO.ft: 
2. a fe 1b Gem mi. 8.5 ft. by 9 ft. 
52 sq.yd. 8 sq.mi. 
3. 65 yd. by 8 yd. 13 mi. by 53 mi. 
sq. yd. 77.6 sq.mi. 
4. 31 ft. by 43 yd. = 8 mi. by 9.7 mi. 
14.7 sq.yd. 3.6 sq.mi. 
5. 6.3 ft. by 7 yd. 1.8 mi. by 2 mi. 


Find the area of squares with these 
dimensions. 


Use with pages 264 and 265. 


Find the volume of rectangular 
solids mayne these dimensions. 


1. 16 1a it 


2604 ¢ u-yd. 

2a 21. $d, pl dh yd., 8 yd. 
42249 cu. yd. 

3. 183 yd. 162 yd. 14 yd. 
21809, 872 cu.in. 

4, 59.2 in., 27.7 in., 13.3 in. 
14994,2 cu.ft. 

5. 65%t., S16 ft, 7.3Ab 


Copy. Replace each blank with the 
numeral that makes each stalement 


5184%sq. in. je08 sq.rd. beloyr tre: 1 

6. 72 inches O rods 6. 75 cu. ft-=—cu. in. 
324 sq.ft, 24536 sq.yd. 567 

7. 18 feet 156 yards 7. 21 cu. yd.=__cu. ft. 
48841 sq.mi. 342.25 sq.mi. 12096 

8. 221 miles 18.5 miles __cu. in. =7 cu. ft. 
391500.49 sq.yd. 270,920.25 sq. ft. ; 

9. 625.Zyars 5204 feet 9. 2cu. yd.=81 cu. ft 
18 sq. M1. 83377 sq.yd. 10368 

10. 132 miles 28% iis 10. 6 cu. ft.=_cu. in. 
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Learn to use metric units to meas- 
ure length and area, liquids, and 
“weight. 
100 centimeters=1 meter 


10 deciliters=1 liter 
1000 milligrams=1 gram 


Use with pages 283 through 289. 


Copy. Replace each blank with a 
numeral so that each statement be- 
comes true. (Remember that = 
means equal in measure.) 


1. 30 mm, =_~-cm. 


, Bdmeeom. 


000 
4 nial 


200 
. 2 sq. m.=__sq. dm. 


217.5 
- 15 km.x14.5 km.=__sq. km. 


00 

ell Oat cl. 
7000 

~ 7 k=l. 


1000 


2 

3 

4 

5. 13.5 m.x8.0 iim, m. 
6 

7 

8 

9. 100 |.=__dl. 


10. 2000 g =~ kg. 
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The Metric System 


Copy. Convert each metric unit to 
its approximate equivalent in the 
English system of measures, as indi- 
cated below. 1 

15, 1000 mee Fy, 


16. 800 knee mi, 


17. 72 m.=897 in. 


18. 2 <>" 


19, 7 25.1 at 
20. |_kI.=2200 pt. 
21. 10 kg.=— Ib. 


4400 
22. 2 metric T.=—_lb. 


23. 100 g. a 


Learn to read the temperature 
scale on both a Fahrenheit and a 
centigrade thermometer. 


97°F. means 97 degrees Fahrenheit 
4°C. means 4 degrees centigrade 


Use with page 290. 


Write a numeral to indicate the 
change in temperature between each 
pair of readings below. 


1. —10° and 16°C, 26° 

2. 13° and 100°C. 87° 
0 

3. —18° and 212°F. 230 


Diagnostic Self-Tests 


The tests on pages 319 through 322 of your book will help you and 


Self-Test 1—_Whole Numbers 


Copy the following expressions and 
blanks. Replace each dot with either 
= or +, whichever sign will make 
the sentence true. On each blank 
write commutative, associative, dis- 
tributive, not commutative, or not as- 
sociative, as appropriate. 


56+78 © 78456 


1. 


So OF =~ ©wW pb 


# 


. 116-97"e 97-116 
. 18x33 © 33x18 


. 150+28 © 25150 


Comm 


Not_comm, 


. (94+8)+12 ©94(8412) Assoc. 


Comm. 


- (4x9)x 10 © 4x (9X10) Assoc, 


Not _comm, 


Copy. Perform the indicated opera- 
tion. Check. 


10. 


a 
51 


7) 357 
9422r1 
9) 84799 
23 
23) 529 
52 
26) 1352 


b 
106.5 


6) 639 
5 
19) 95 
80 
32) 2560 
518 
19) 9842 


c 
925.8 


5) 4629 
6 

42) 252 
29762 


17) 50597 


97r328 19. 


357) 34957 


11. 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


b 


2324 
1139 
+5227 


8690 
2897 
5986 
3754 

+2978 


15615 
76154 
4371 
2189 
geoZO 
84290 
7815 
=903 
6912 
85432 
—1987 
83445 
273 
x3 
819 
65092 
x9 
585828 
1321 
x32 
42272 
8300 
x232 
1925600 


your teacher see how much you have learned in arithmetic. Do each 
test carefully, and check your work before you give your paper to 
your teacher. 


Cc 


3132 
2486 
+1164 


6782 
96321 
37405 
29617 

+38429 


201772 
97201 


48253 
59368 
+60897 
265719 
6932 
—3481 
3451 
87806 
—49987 
37819 
890 
Ee 
4450 
13 
«15 
195 
7867 
x45 
354015 
76198 
765 


58291470. 
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Self-Test 2—Fractional Numbers 
Copy. Solve for n. The replacement 


for n should be in lowest terms. 


14. 


(oe) 


R 
Rea 
x 
an 
ll 
ne 
ey 


ll 
i) 
x 
aln 
x 
OOIN 


[S) 
be S310) 
ll 
S 
val 


i im be 
= SEEAINSVILP 
ug ae 
ri 

ine) 

Blw 


397 


Self-Test 3—Decimal Numbers 


Copy. Write each sum or difference 
as indicated by the operational sign. 


L 
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a b c 
461.1 8.08 28.96 
31.3 .26 59.04 
+701.5 +1.34 +30.41 
1193.9 9.68 118. 41 


a ¢ 
Zi 19.8 86.4 90.08 
—7.6 —48.5 —63.59 
12.2 37.9 26.49 
3. 47.205 716.071 238.411 
—8.225 —127.172 —139.522 
38.980 588.899 98. 889 
Copy. Solve for n. 
8.84 2 b 13,236 
4, n=4~x2.21 6x2.206=n 
202.4 14.8 
5. 22x9.2=n n=.2x74 
‘Bi 84.375 
6. .005x75=n n=.135x625 
i) 2.7945 
7 n=1.5x«2.5 1.35x«2.07=n 
15.99 
8. n=1.8+.9 47.97+3=n 
8.8 21.5 
9. 123.2+14=n 860.0+40=n 
7,344.. 4 
10. n= 1322+. 18 n=10+2.5 
2.4 91 
11. n=8.40+3.50 n=.273+ .003 


12. 


yim 
.026+.104=n 


28 
n=5.852 + .209 


Self-Test 4—Measures 


Copy. Replace each blank with the 
numeral that makes the statement 
true. (= means ts equivalent to.) 


al 


1. 5300 f=“ td. and 22. 


2. 
3. 


725 yd.= 


8 
A gal.=__qt.= 


56 


2175,..255 at PEYIL iy, 


3. 762 
a 7762 lb. =__T. and 


3 3 
5. 75 hr.=__da. and__hr 


Self-Test 5—Geometry 


Match the drawings in column 1 
with the words in column 2 by us- 
ing the numerals and letters. You 
will not use all of the words. 


e.l. .P a. Ray 
ase: IRE b. Triangle 
9.3. K c. Line 
Z d. Square 
M e. Point 
p.4 a  f. Vertex A 
g. Angle KLM 
E Fh. Circle 
c.5 ie Sas i. Parallelogram 
a6. P 5 j. Chord Hl 
ae 
ple R S 
osc tee 
0 W 


In the circle at the 
right, find examples of 
the following and iden- 


tify them by letters. sy 
a b 
8. center ¢ chord 03, VW 
9. radius — — diameter — 
CW,CV Vw 


Self-Test 6—Perimeter, Area, 
Volume 


Solve for p, l, w, or s. 
76 
1. 304=4s 
29 
2. 2x(58+w) =174 
98 
. 2x (I+77) =350 
1796 
. p=2x (6404258) 
28 
3 1760 
1765 
. 9050 =2x (2760+w) 


> oOo _ W& 


Write the area of each rectangle 
or square. 


Ue Boe sd by 5A | in. 
284.8 sq.yd. 
8. 32 yd. by 8.9 yd. 
6707.61 sq.ft. 
9. 4 sides of 81.9 ft. 
534, sq.mi. 
10. 62m. by Ly mi. 


22 ate 
11. 588 tt by by 3 ft. 
960.04 sq.yd. 
12. A eee of “99.8 yd. 


Write the volume of each rectangu- 


lar solid. 
VS 9S Cust ts 
13. 8.1 ft. ae and 5 ft. 


SIL OC 
14, 330 ins in., 16 | ine and 92 in. 


Ue 83 ¢ eke 
15. a 9 yd., i yd., and 1.5 yd. 
s40h ou in. 
16. 18 i 6: in., and 22 in. 
17. 1348 ft., f3-ft ft., and 12 ft. 
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Self-Test 7—Ratio, Proportion, 
and Per Cent 


Solve each equation below. 


a b c 
l. g=%6 4 = 3 3-8 9 
25-8 10 §=%32 18="? 60 
3. 9=262.25 f=7811.25 a8= 38 .09 
4. =100 40 35=10024 2=165 68 
5. §4=T00 25 To0=3620 io '® 20 


In per cent form write the equiva- 
lent number for each number in frac- 
tional or in decimal form below. 


a b Cc d 
-6. 375% 185.9% 350% 190% 
7. $623% $100% v5 40% 503% 


8. .05 5% .5050% 


9. .75 75% 1.00 100% .005100, 54.70 470% 


Answer each question below. 
10. What number is 25% of 60? 15 
11. 
12. 
13. 
14. 
15. 
16. 


9 is what per cent of 72? 12. 59% 
17% of 96 is what number? 14. 32 
80 is 5% of what number? ; 400 
What number is 30% of 920? 274 
333% of 200 is what ii 
15 is 25% of what number?49 
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005 .5% .12825% 


Self-Test 8—Problem Solving 
Solve each problem below. 


1. Ray’s father drove 352.5 miles 
in May, 604.3 miles in June, 576.7 
miles in July, and 810.9 miles in 
August. What was the average num- 


ber of miles he drove each month? 
(352. 5+604, 3+576. 7+810. 9t-4=n 
2. Ted earned $.85 an hour. He 


worked for 7 hours and then spent 
$1.98 for a record and $.25 for a 
magazine. How much money did he 


have left from his oa 
(7x85 ) - (198+25)=n $3. 
3. Mr. Moore dug 104 Ruble of 


potatoes, which he put into peck 
measures for sale in his store. If he 
sold all but 3 pecks of potatoes, how 


many pecks did he sell? 
(1054) ~ ~3=n 39 pk. 
4.Sally bought a coat on sale for 


$29.60. The coat had been reduced 

20%. How much had the coat sold 
2 

tor before: the sale? 


5. MpoTroy Sought 8 gal. of gas 
at 34.5¢ per gal. and 1 qt. of oil 
at 69¢. How much change did he get 
from a $10 bill? 


1000- [(8x34,5)+69] =n 6.55 
6. Jack sold 15 magazine EPP 


tions in 2 weeks. If he continues to 
sell at the same rate, how many sub- 
scriptions will he have sold in 6 


1 
weeks? ye 45 subscriptions 


7. Joan spelled 85 words correctly 
out of 90 words. What per cent of 


the words did she misspell? 
a 2 5 
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HANDBOOK 


Many of your questions about arithmetic can be answered by 
using this handbook. Form the habit of turning to it when you need 
to review an idea you have studied. 


The handbook is easy to use. Its eight sections are arranged 
in alphabetical order. Each section is divided into parts. The 
numerals in (_) tell the pages in the book that give more informa- 


tion on the topic. 


Addition 


The Main Ideas 


1. Properties of addition The 
same properties hold for addition of 
whole numbers, fractional numbers, 
and decimal numbers. (21, 22, 33, 150) 


a. Closure property When two 
numbers of a set are added, their 
sum is also a number of that set. 


64+3=9 $+3=3 64+.3=.9 
b. Commutative property The 


order of addition of two numbers 
does not change the sum. 


8+6=14 6+4+8=14 846-648 


c. Associative property Regroup- 
ing does not change the sum. 


(7+3)+6=n 
7+(3+6)=n 


2. Zero is the identity number of 
addition A number remains the 


74846=h 


same, whether you add 0 to the num- 
ber or add the number to 0. (22) 
29+0=29 0+29 =29 


3. Checking addition Add the 
numbers in a different order to check 
each sum. (24) 

5+6+7=18 
How to Add 
1. Use the basic addition combina- 


tions Add the digits in each place- 
value position. (23, 25) 


7+6+5=18 


52 683 73465 
+26 +215 +29879 
78 898 103344 


2. Use combinations of 10, 100, 
and so on Regroup numbers and 
add in the most convenient way. (24) 


3+6+4+7=(3+7)+(6+4)=20 
82+27 = (80+20)+(2+7) =109 
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Decimals 


The Main Ideas 
1. Meanings, words, and signs 
Fractional numbers may be expressed 
in decimal form. (7-9) 
724, as .054 
54 as .0054 


10000 


9 
Gas .9 
5 
Too as .05 


9. Place-value To show that a 
digit is in ones place, put a decimal 
_ point after it. (7) 


325.7 32.57 


How to Add and Subtract 

1. Use the arithmetic of fractional 
numbers Write the numerals so that 
the decimal points lie on a vertical 
line. (148, 149, 152) 


3.257 


64,60 7 544.60=n 54 
abel 1.14=n +.60 
1.14 

2 8 tenths 8 
=a. —3 tenths =3 
"ae 5 tenths 5 


2. Use the properties of addition 
The commutative and _ associative 
properties apply. (150) 

7+.5=1.2 5+.7=1.2 

_ {(82+.18)+7=n 
824.18+7= | 20 Ciga ran 


How to Multiply 
1. Use the arithmetic of fractional 
numbers The number of decimal 
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places in the product is the same as 
the number of decimal places in the 
decimal factor. (154, 155, 160) 


6-4 = 4 — 24 .04. 04 
100~ 100 100 x6. x6 
6x .04=.24 — >i OA 


2. Use the arithmetic of whole 
numbers Multiply the numbers. 
Count the number of decimal places 
in both factors. (155, 158-159, 160, 162) 


735 n=.007x9 3.125 
15. ay; x.25 
3.675 _ 63. .15625 
7.20 ~ te .6250 
11.025. =To0o 78125 
=.063 


3. Use the properties of multiplica- 
tion The commutative property of 
multiplication applies. (158) 


3x.1=.3 1x3=.3 
How to Divide 


1. Use the arithmetic of fractional 
numbers Division is the inverse op- 
eration of multiplication. (171) 


n=4 
n=4 
2. Find decimal equivalents by 


dividing Rename the numerator as 
a number in decimal form. (174) 


35 , 
20 20) 7.00 J5=.35 


3. Divide tenths, hundredths, and 
SO on as you divide ones and tens 
The decimal points in the dividend 
and quotient must be on the same 


Multiply by 1 in the most convenient 
form. Divide as by a whole number. 
(179-180 ) 


: : 1.85 
vertical line. (177, 178) bree EO EOGE 
32 32x 32 
15.3 6.25 5.9210 a 
4) 61.2 4) 25.00 ae 10 Se 
= 3o. 
4, Rename the number that is the ‘i 1 60 
divisor to make it a whole number 1 60 
Division 


The Main Ideas 

1. Division is the inverse opera- 
tion of multiplication Use multipli- 
cation to find a quotient. (57-59) 


56+8=n 56=nx8 n=7 


2. One in division Any number, 
other than 0, when divided by itself 
produces 1. Dividing a number by 1 
leaves the number unchanged. (58) 


7+7=1 7+1=7 


3. Zero in division Zero divided 
by a number other than 0 always 
gives a quotient of 0. Division by 0 is 
meaningless. (59) 

0+5=n 


O=nx5 n=0 


4. Checking division Multiply 
the divisor and quotient; add the re- 
mainder. The result should be the 
dividend. (61) 


98+24=4 12 (4x24)42-98 


How to Divide 


1. Use the basic division combina- 
tions Then you can take these steps 
in division: Divide, multiply, and 
subtract. (58, 60) 


15 rl 
9) 136 
i 
46 
45 
1 


136+9=n 


& 

2. Find a trial quotient Estimate 
the number which you think most — 
nearly tells how many times the divi- 
sor is contained in the dividend. 
Check by using multiplication. (61) 


53+17=n 5T+1T=n 
5X17=85 4x17=68 3x17=51 
SoS 68>53 91<53 


3. Multiply the divisor by the 
trial quotient You should obtain a 
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number equal to or less than the 
dividend. (62) 
210+42=n 
21 7T+4T=Nn 5x42 =210 
4. Subtract Write the difference 


in the appropriate place-value posi- 
tion. (62) 


20 Trial Quotients 

32) 653 65 T+3 T=n 
64_ 

13 13 0+3 T=n 


5. Repeat the steps The final 
remainder must be 0 or some other 
number less than the divisor. (66) 


6. Estimate the number of digits 
in the quotient Then you will know 
where to write the first digit in the 
quotient. (66-67) 


3420 2052+60=n 
60) 205200  1000x60=60000 
180_ 60000 <205200 
ae 10000 x60 = 600000 
50 600000 > 205200 
120 n must have 
ar) 4 digits 


7. Divide by three-digit divisors 
as you divide by smaller divisors 
Find a trial quotient. Estimate the 
result. Then divide, multiply, and 
subtract. (68) 


52 rl Trial Quotients iia 
34) 1769 17H+3 T=n 35 rial Quotients 
170 212) 7420 7 Th+2 H=N 
69 67T+3T=Nn 636 
68 1060 10 H+2 H=n 
| 1060 
Fractions 


The Main Ideas 


1. Meanings, words, and signs A 
fraction has a denominator that tells 
you the number of parts of equal 
size into which a given quantity has 
been divided and a numerator that 
tells how many of these parts are 
being considered. (12) 


3 numerator 
5 denominator 
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2. Different fractions may name 
the same fractional number Such 
fractions are equivalent. (14) 


3. Fractions may be changed to 
higher terms Multiply by 1 in a 
convenient form. (15) 


1=2 6+2=3 Choose 3 for 1 
eS | 1 3x1 3 1 3 
1x$=3x3=335=% 2-6 


4. Fractions may be changed to 
lower terms Divide by 1 in a con- 
venient form. (16) 
é=3 3 is greatest common factor 

Choose 3 for 1 


How to Add and Subtract 


1. Use the arithmetic of whole 
numbers The same properties apply 
to the addition of fractional num- 
bers as to the addition of whole 
numbers. (33, 34) 


2,3 4 

2+2)+4=n 
3+3+d=n ie ce 

st+(§+s)=n 
43 1119 
+73 —7% 


2. Use the least common denom- 
inator Rename the fractional num- 
bers to give them a denominator that 
is the smallest number divisible by all 
of the denominators. (36) 


13=12 81-83-72 
+4)-42  ~48-4848 
Bp Begg 


How to Multiply 


1. Use repeated addition Mul- 
tiply a fractional number by a whole 
number as you multiply whole num- 
bers. (73, 74) 


2. Use the arithmetic of whole 
numbers Thesame properties apply 
to the multiplication of fractional 
and whole numbers. (75, 71, 88) 


2 = 1X3 3 
aX3= U8 =3 


3X8) x3=n 
4yx%2y3=n ts 3 4 
ay 2x ($x) =n 
4x5¢=4x (544) =(4x5)+ (4x2) 


=20+1=21 

3. Use multiplication of whole 
humbers To find the product of 
fractional numbers, multiply the 
numbers named by the numerators 
and multiply the numbers named by 
the denominators. Express the result 
as a fraction. (80, 82) 

XZ Ea 3 SX5-BS=5 

4. Rename the mixed fractions as 
improper fractions Then multiply 
the fractional numbers. (79, 84, 85) 


17 2xi7 119 a4 
7X f= Ol — 18 234 
Lyi Ss/1_ 5x15 
25X3=3X3=RG=2 

ah Soy Ve PX 77295, 
33x 25=5x Y= BY =% =98 


How to Divide 


1. Use the inverse operation of 
multiplication 
tional number as you divide by a 
whole number. (93) 


2. Rename the dividend and the 
divisor as fractional numbers with a 
common denominator Then divide 
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Divide by a frac- . 


the numbers in the numerators and 
in the denominators. (95, 96, 97) 


girisg-§—Fe—9+3)+1=8 
913 = 3+ 5-8 947) 1-15 
A baGs$=8f 8 


3. Multiply by the reciprocal of 
the divisor Dividing by a fractional 


number is the same as multiplying 
by the reciprocal of the divisor. (102, 
103, 106) 


n=3+2 The reciprocal of $ is 3 
=3,2-3%3.3 
=5A~2— 5xX2~— 10 

n=33+13 and n=$+3 and n=$x§ 


Multiplication 


The Main Ideas 
1. Meanings, words, and signs 
To add a number a specified number 
of times, you multiply. (41) 
6+6+6 | factor, == 
«3 
Ts product 


2. Properties of multiplication 
The same properties hold for multi- 
plying whole, fractional, and decimal 
numbers. (41, 75 158) 

a. Commutative property Changing 
the order of the factors does not 

change the product. (41) 


3x6=18 6x3=18 3x6=6x3 
3x1=3 1Xxe=% 3x1=1x3 
1x3=3 ee .1x3=3~x.1 


b. Associative property Regroup- 
ing the factors does not change the 
product. (45, 88) 

(2x3) x4=n 
2xaxt= 0 2x(3x4)=n 
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3. The identity numberis1 Mul- 
tiplication by 1 in any form leaves 
a number unchanged. (42, 78) 


1x3=3 3x1=3 2x3=2 


How to Multiply 


1. Use the basic multiplication 
combinations Multiply the digits 
separately. (41, 42, 44) 


323 875 

x3 x6 

3x3 =9 9 30 
3x20 =60 60 420 
3x300=900 900 A800 
Add 969 5250 


2. Multiply by tens, hundreds, and 
so on as you multiply by ones Mul- 
tiply each digit separately. (47, 50) 


18 144 
X53 175 
3 0x18=54 0 54 720 
5 TX18=90T 90 1008 
954 144 
25200 


Problem Solving 


The Main Ideas 

1. Story problems can be trans- 
lated into equations Use numerals, 
letters, operational signs, and rela- 
tions signs. (132) 


Betty needs 15 pictures to fill 
her photograph album. The album 
has spaces for 90 pictures. How many 
pictures are in the album? 

n+15=90 
n=90—15 
n=75 


Betty has 75 pictures in her album. 


2. More than one solution may be 
correct Plan a_ solution carefully 
before you begin. (138) 


Bob had 75 stamps. He gave 18 to 
Dan and 28 to John. How many 
stamps did Bob have left? 


75 —(18+423) =s (75-18) —23=s 
Bob had 34 stamps left. 


How to Solve Story Problems 


1. Read carefully Be sure you 
understand the situation. (131) 


Sue had 50 pages to read. She read 
29 pages in + hour. How many pages 
did she still have to read? 


2. Determine the operation 
Translate the problem into an equa- 
tion. The statements that follow may 


help you decide which operation to 
use in solving the equation. (133) 


a. To find the sum or total of two 
different numbers, you add. 


b. To find the total of two or more 
equal numbers, you may either 
add or multiply. 


c. To find the difference between 
two numbers, or by how much 
one number is more or less than 
the other, you subtract. 


d. To find the number in each set or 
group of equal size, you divide. 


e. To find the number of sets or 
groups of equal size, you divide. 


Sue had 50 pages to read. She read 
29 pages in 4 hour. How many pages 
did she still have to read? 

n=50—29 
n=21 


Sue had 21 pages to read. 


3. Use a formula The same plan, 
or formula, may be used for specific 
types of problems. (136) 


I can buy records at $.79 each. 
How much will 6 of the records cost? 


cC=nXp 
=6x./9 =4.74 


The records will cost $4.74. 
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R_ atio and Proportion 


The Main Ideas 


1. Sets may be matcltheed in many 
ways The matching es tablishes a 
correspondence. (187) 


A 0000 
1tol RB XX >< 
A 0 © 0 
12 pm OxK CK 
A 00 00 
2toS BOXXX XXX 


2. A correspondence iss aratio A 
ratio may be expressed as a number 
in fractional form. (188) 


A 000000 6 


B XXX XXXX XK 8 
3. Ratios may have diff erent forms 
Different forms of the samme ratio may 
be equivalent. (188-189) 
A 0 00000 6 
XX XXXXXX 8 
2 


B 
A 000 000 
B XXX X 


>< 
~< 


a= 1 12 
4. Equivalent ratios mmake a pro- 
portion Use your knowledge of frac- 


tions to determine equiv=alence. (191) 


24 — 2 
=i 3 XS 

2 12y2 
m=36 3 12X%3 

2 12x2__ 24 
3 3 —~ 12xX3~3 


5. Problems can be translated into 
proportions The number you are 
seeking may be any of the terms of 
the proportion.. (192) 


a. Bob made 8 baskets in 5 attempts. 
At this rate, how many baskets 
can he make in 20 attempts? 


3b 3_12 = 
5 20 5 20 b=12 


2 
Bob can make 12 baskets. 


b. Bob made 8 baskets in 5 attempts. 
At this rate, how many shots must 
he attempt before he can expect to 
make 12 baskets? 


a 3=20 a=20 
Bob must attempt 20 shots. 


6. Equivalence between ratios can 
be determined Multiply the num- 
erator of each ratio by the denom- 
inator of the other. The ratios are 
equivalent if both multiplications 
produce the same result. (196) 


10 Think: 15x4=60 


4_10 

el 6x10=60 

7. Ratios can be renamed as per 
cent Any ratio or fraction with a 
denominator of 100 may be renamed 
as per cent. (207, 208, 224) 


Too = 1% Too = 110% 
05 =5% 99 =99% 
b= i5-25% y= 18-30% 


8. Per cents can be renamed Use 
numbers in fractional or in decimal 
form. (225) 


50% = 22, =.50 
9. Problems with per cents can be 


translated into proportions One de- 
nominator will be 100. (212, 214, 216) 


Andy sold 12 rabbits out of 48 
rabbits he raised. What per cent of 
his rabbits did he sell? 


75% =io5=.-75 


Ms 12 
100~ 48 


nx48=12x100 
nx48=1200 
n=1200+48 or 25 


Andy sold 25% of his rabbits. 


How to Solve a Proportion 


1. Use the arithmetic of fractional 
numbers Find the equivalent frac- 
tion. (190-191) 


20H B74 n_4 2_4 
Simo sn Sa 6 n~6 
ph Gs B24 ps a4 
336 S65 3 a6, sw 6 
2. Use the numerator test Multi- 


ply each numerator by the denomina- 
tor of the other fraction. (197) 


ins 20) easy et 
3'> 75 oo” r 
nx5=20x3 25xr=12100 
nx5=60 25xr=1200 
n=60+5 rx25=1200 
n=12 r=1200+25 
r=48 


Subtraction 


The Main Ideas 


1. Subtraction is the inverse oper- 
ation of addition Use addition to 
help you find a difference. (27) 


8+5=13 13—5=8 
2. Zero in subtraction Subtract- 
ing 0 from a number does not change 


the number, and subtracting a num- 
ber from itself produces 0. (27) 


9—0=9 9-9=0 


3. Checking subtraction Add the 
subtrahend and the difference. You 
should obtain the minuend. (28) 


97—9=88 88+9=97 


How to Subtract 


1. Use the basic subtraction com- 
binations Subtract the digits in 
each place-value position. (28) 


37 95 835 
-9 ~28 —567 
28 67 268 


2. Use multiples of 10, 100, and so 
on Subtract numbers in the most 
convenient form. (30) 


45-18=n 100—47=n 
45—(15+3)=n 100—(40+7)=n 
(45—15)-3=n (100—40) —7=n 
30—3=n 60—7=n 
27=n 53=n 
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Tables of Measure 


In the tables of measure the sign = means 
equal in measure or is equivalent to. 


Liquid Measure Linear Measure 
2 tablespoonfuls=1 fluid ounce (fl. oz.) 12 inches (in.) =1 foot (ft.) 

16 fluid ounces=1 pint (pt.) 36 in.=1 yard (yd.) 
2 cups (c.)=1 pt. 3 ft.=1 yd. 

2 pt.=1 quart (qt.) 164 ft.=1 rod (rd.) . 
A qt.=1 gallon (gal.) 54 yd.=1 rd. 

10 milliliters (ml.) =1 centiliter 5280 ft.=1 mile (mi.) 
10 centiliters (cl.) =1 deciliter 1760 yd.=1 mi. 
10 deciliters (dl.)=1 liter (1.) 320 rd.=1 mi. 


1000 liters=1 kiloliter (kl.) 10 millimeters (mm.) =1 centimeter 
10 centimeters (cm.) =1 decimeter 


Cubic Measure 10 decimeters (dm.) =1 meter (m.) 
100 cm.=1 m. 
1728 cubic inches (cu. in.) =1 cu. ft. 1000 m.=1 kilometer (km.) 
27 cu. ft.=1 cu. yd. 
Time 
Weight 
60 seconds (sec.) =1 minute (min.) 
16 ounces (0z.)=1 pound (Ib.) 60 min.=1 hour (hr.) 
100 lb.=1 hundredweight (cwt.) 24 hr.=1 day (da.) 
_ 2000 lb.=1 ton (T.) 7 da.=1 week (wk.) 
10 milligrams (mg.)=1 centigram 12 months (mo.)=1 year (yr.) 
10 centigrams (eg.) =1 decigram 10 yr.=1 decade 
10 decigrams (dg.)=1 gram (g.) 100 yr.=1 century 


1000 grams=1 kilogram (kg.) 


Square Measure 
Dry Measure 
144 square inches (sq. in.) =1 sq. ft. 


2 pints (pt.) =1 quart (qt.) 9 sq. ft.=1 sq. yd. 
8 qt.=1 peck (pk.) 160 sq. rd.=1 acre 
4 pk.=1 bushel (bu.) 640 acres=1 sq. mi. 
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INDEX 


Boldface numerals indicate pages on which the subject is introduced, 


Acre, 261 
Addition 
checking, 21, 22, 35, 323 
combinations, 21, 23, 323 
of decimal numbers, 147, 148-150 
explanation of, 21, 323 
of fractional numbers, 33, 34-36 
srouping of addends, 22 
identity number of, 22, 323 
of measure, 124 
order of addends, 21, 33 
Properties of, 21, 33, 323 
related to multiplication, 41, 73 
related to subtraction, 27 
review, 70, 296-297, 308 
table, 21 
ten in, 24, 323 
of whole numbers, 21, 22, 23, 24, 25, 39 
zero, 22 
Angle, 242, 246 
Another way 
addition, 23, 34 
decimal numbers, 153 
fractional numbers, 34, 84, 85, 99, 104 
multiplication, 43 
per cent, 217 
subtraction, 27 
Arabic numerals, see Hindu-Arabic numerals 
Area, 258, 259-261, 317, 332 
Arithmetic sentence, see Equation 
Associative Property 
of addition, 22-24, 33, 34, 148, 150, 323 
of multiplication, 45, 77, 78, 88-89, 327, 328 
Average, finding the, 65 


Binary Operation, 21 


Can you do this? 7, 8 9 1%, 30, 32, 43, 50, 
63, 78, 79, 83, 89, 96, 108, 137, 141, 150, 
163, 176, 203 
ecking 
addition, 21, 22. 35 
division, 60 
multiplication, 43 
subtraction, 28, 29 

Checkup Time, see Tests 

Chord, 249 


Closure Property, 21, 59, 323 
Commutative property 
of addition, 21, 33, 41, 150, 323, 324, 327 
of multiplication, 41, 75, 158, 324, 327, 328 
Comparing numbers, 187-189, 194, 210-21] 
Complex fraction, 104, 201 
Correspondence, 187, 188, 269 
Cubic measure, 262-263, 264, 265, 339 


Decimal system, 7, 8,9, 10 
Decimals 
addition with, 147-150, 324 
division with 
by a decimal number, 179, 180, 181, 325 
explanation of, 171, 324 
to find equivalents, 174, 324 
by a whole number, 177, 182, 325 
equivalent fractions, decimals, and per 
cents, 172-173, 174, 175, 176, 225, 930 
meaning of, 7-10, 324 
multiplication 
of decimal numbers, 154-156, 160, 162 
product in, 324 
by 10, 100, or 1000, 164 
of a whole number, 158-159 
in per cents, 223 
problems, 157, 163, 183 
in ratios, 194, 223 
reading and writing, 7, 10 
remainders as, 178 
review, 308-309, 310-311 
rounding off, 16] 
subtraction with, 152-153, 394 
Denominator, 12, 33, 35, 36, 38, 100-101 
Diagnostic Self-Tests, 319-399 
Diameter, 249 
Distributive Property, illustration of division 
over addition, 64, 99 
multiplication over addition, 43, 64, 77, 84, 
99 


Divisibility, 60 
Division 
averages, 65 
checking, 60, 325 
combinations, 58, 325 
of decimal numbers, 171, 174-176, 177-182 
explanation of, 57, 66, 325 
five-digit quotient, 66 
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Division (continued) 


four-digit quotien &" gs_ 94-104, 106-108, 


of fractional numbers, 
174-176 
of measure, 12 a 


by one-digit md 
properties of, 8-9 i Fe 
related to multipiee = 
inder, 60, - 

pera 300-301, 304 £305, 310-311 
table, 58 
by three-digit eT te 
trial quotient, 61, 62, 0% 
by two-digit number; 
zero, 59, 325 

Dry measures, 18, 332 


58 


6S s 326 
SB, 69, 325-326 


26, 329 
Equation, 108, 132, 197, 212, 226, 


Equivalent 
decimals, 174-175 100, 190 
fractions, 14, 35-36, > 
per cents, 224-225 
ratios, 196 148 
Error of measurement, 7 at, 08 
Estimating answe?s> > 


Factors, 41, 47 
Figures 
plane, 243 
simple closed, 
Formula, 116, 1 
959, 260, 264 


Fractional numbers 
addition, 33, 34-36, 327 


45-2AT 
at 1-36, 255, 256, 257, 


196 

comparison Of 14, ee 108, 327-328 
division, 93, G8-108, , 
in equations, 8, 125 
as measures, 124, (7 77 _ 95, 88-89, 327 
multiplication, bg 108, 109 
gests = “7 36.38. 96, 100-101, 224, 
renaming, ? ° 

396, 327, 328 
set of, 12 


B27 
subtraction, 33, 37, 38, 3 


emer denominator, ores ae i 38 
equivalent, 4-16, 1, 52 6-328 
explanation OF /*7 O° r9 
improper; 13, 4, 19 36, 17, 78, 84, 85, 


um. ber lines 


Fractions (continued) 
and per cents, 230 
practice, 74, 94, 104 
proper, 13 
in proportions, see Proportion 
in ratios, see Ratio 
reducing, 16, 86-87, 327 
review, 297, 302-303, 304-305 


Geometry 
angle, 242, 246 
area, 258, 259-261 
chord, 249 
circle, 248-249 
cubic measure, 262-263, 264, 265, 332 
diameter, 249 
dimensions, 254, 256, 262 
explanation of, 239 
lines, 240, 243, 244, 247 
line segments, 241, 247 
parallelogram, 247, 257 
perimeter, 253, 254-255, 256, 257 
plane, see Plane 
plane figure, see Simple closed figure 
point, 239, 243, 248 
polygons, 244, 257 
quadrilateral, 246-247 
radius, 248 
ray, 241, 242 
rectangle, 246-247, 254-255, 259 
review, 316-317 
solid, 262-263 
square, 246-247, 255, 260 
square measure, 260-262 
triangle, 245, 257 
volume, 262-263, 264, 265 
Graphs, 269, 270-277 
Greatest common factor, 16 


Hindu-Arabic numerals, 5 


Identity number 
of addition, 22, 323 
of multiplication, 16, 42, 58, 78, 101 
of division, 16, 58, 95, 97, 325 

Inequalities, 18, 61, 62, 67, 68, 96, 161, 196, 
211, 220, 236 

Interior, see Simple closed figure; Solid 

Inverse operations 
addition-subtraction, 27, 33 
multiplication-division, 58, 59, 93, 103 


Linear measures, 116-117, 332 
Lines 
explanation of, 240, 243 
intersecting, 244 
parallel, 247 
Line segments, 241, 247 
Liquid measures, 118, 332 


Measures 
acre, 261; adding, 124; approximate nature 
of, 115; area, 258-260, 261; calendar, 120; 
changing, 286, 288, 289, 291; cubic, 262- 
265; dimensions, 254, 256, 262; direct and 
indirect, 113, 114; distance, 116-117; divid- 
ing, 127; dry, 118; explanation of, 113, 114; 
length, 116-117, 284-285; liquid, 118, 288; 
metric, 116, 283-289; multiplying, 126; per- 
imeter, 253, 254-255, 256, 257; practice, 
291; precision, 115; problems, 127; review, 
306-307, 318; square, 259, 260-262, 287; 
subtracting, 125; systems of, 283, 286; ta- 
bles of, 332; temperature, 290; time, 120, 
121; time zones, 122-123; volume, 262-265; 
weight, 119, 289 
Metric system, 116, 283-289, 318, 332 
Multiples of numbers, 60, 64 
Multiplication 
checking, 43 
of decimal numbers, 154-156, 158-160, 162, 
164, 324 
explanation of, 42, 328 
of fractional numbers, 73-75, 77-85, 88-89, 
327 
grouping in, 45 
identity number of, 42, 328 
of measures, 126 
of numbers with one or two digits, 41, 42- 
43, 47, 48, 49 
of numbers with three or more than three 
digits, 42-43, 44, 48, 49, 50, 52 
order of factors in, 41 
partial product, 42, 47 
properties of, 41, 45, 64, 328 
related to addition, 41, 73, 328 
related to division, 58 
review, 70, 298-299, 302-303, 309 
table, 42, 58. 
of whole numbers, 41, 42-45, 47-50, 52, 
298-299, 328 
zero, 41 


Number lines 
decimals, 172, 207 


Number lines (continued) 
fractions, 12, 74, 75, 93, 94, 100, 172, 207 
subtraction, 27 
Numbers 
comparing, 187-189, 194, 210-211, 232 
meaning of, 5, 11 
renaming, 207 
rounding off, 137, 161, 176 
Numerals 
decimal, 7 
fractional, 12 
Hindu-Arabic, 5 
meaning of, 5 
place-value position, 5, 7, 8, 9, 10 
reading and writing, 6, 10, 11 
review, 295 
Roman, 17 
Numeration systems, 5, 17 
Numerator, 12, 33, 82-83 


Operational signs, 18 
Operations in arithmetic 
addition, 21-25, 32, 33, 34-36, 147-151 
binary, 21 
division, 57-69, 93-104, 106, 107, 171, 174- 
182 
explanation of, 18 
multiplication, 41-45, 47-50, 52, 64, 78-15, 
77-89, 154-156, 158-160, 162, 164 
order of, 46, 49, 50, 107, 108, 138-142, 144, 
157, 165, 173, 194, 236 
selection of, 46, 51, 53, 76, 133 
subtraction, 27-30, 32, 33, 37, 38, 152-153 
Organized data, 276, 277 


Parallelogram, 247, 257 

Per cent 
in comparison, 210-211, 232 
estimating answers, 233 
equations, 212-213, 226-227, 232 
explanation of, 207, 208-209 
fractions and decimals in, 223, 224, 225, 230 
problems, 219, 228, 229, 231 
and proportions, 216-217, 218 
and ratios, 208-209, 214-215, 223 
review, 314-315 

Perimeter 
explanation of, 253 
of polygons, 257 
of rectangle, 254-255 
review, 316 
of square, 255 
of triangle, 257 
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Phrases, 137 
Plane, 243, 244, 248, 258, 262 
Point, 239, 243, 248 
Polygon, 244, 245, 246-247 
Problem solving, see Solving problems 
Problems, 51, 53, 76, 105, 109, 138, 139, 140, 
141, 142, 143, 157, 163, 183, 192-193, 195, 
198-199, 219, 228, 231, 235, 271-272 
Problems with more than one operation, 138- 
142 
Properties, see Addition, Division, Multiplica- 
tion, Subtraction 
Proportion 
equations, 197 
explanation of, 191, 330 
and per cents, 216-217, 218 
problems, 192-193, 195, 198-199, 219 
review, 312-313 
in scale drawings, 200-201 


Quadrilateral, 246-247 

Quick review, 46, 49, 74, 81, 107, 123, 140, 
157, 173, 182, 193, 194, 197, 199, 209, 213, 
232, 233, 260, 263 


Radius, 248, 249 
Ratio 
decimals in, 194, 223 
equivalent, 196, 330 
explanation of, 187, 188, 218, 330 
fractional form, 189, 190, 210-211, 223 
and per cents, 208-209, 210- 211, 214-215, 
330 
problems, 192-193, 195, 198-199, 219 
review, 312-313 
in scale drawings, 200-201, 202-203 
Rational numbers, see Fractional numbers 
Rays, 241, 242 
Reciprocals, 102, 103, 104, 328 
Rectangle 
area, 259, 261 
explanation of, 246-247 
perimeter, 254-255, 256 
Remainder, see Division 
Renaming numbers, 24, 30, 36, 153, 207 
Repeating decimals, 175, 176 
Review and practice, 54, 90, 110, 128, 144, 
165, 184, 204, 220, 236, 250, 266, 280, 292 
Reviews 
final, 319-322 
midyear, 168-169 
quick, see Quick review 
Roman numerals, 17 
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Scale drawings, 200-201, 202-203 
Sentences, arithmetic, see Solving problems 
Set, 26, 46, 57, 58, 66, 133, 187, 188, 208, 240, 
243, 244, 248 
Simple closed figure, 244, 246-247, 248-249, 
254, 258 
Solid, 262-263, 264, 265 
Solving problems, help in, 26, 31, 76, 108, 
131, 133-137, 163, 183, 192-193, 195, 219 
213, 219, 228, 231, 234- 235, 271- 272, 329 
Square, 246-247, 255, 260 
Square measure, 260-261, 332 
Subset, 60, 61, 66, 68, 208 
Subtraction 
checking, 28, 29 
of decimal numbers, 152-153 
explanation of, 27, 30 
of fractional numbers, 33, 37, 38 
of measures, 125 
number line in, 27 
properties of, 27 
related to addition, 27 
review, 70, 296-297, 308 
ten in, 30 
of whole numbers, 27, 28, 29, 32 
zero, 27 


Tests 
checkup, 19, 39, 55, 71, 91, 111, 129, 145, 
166, 185, 205, 221, 237, 251, 267, 281, 
293 
diagnostic self-tests, 319-322 
midyear, 170 
self-evaluation, 20, 40, 56, 72, 92, 112, 
130, 146, 167, 186, 206, 299, 238, 959: 
268, 282, 294 
Time, 120, 121, 332 
Time zones, 122-193 
Triangle 
equilateral, 257 
explanation of, 245 
perimeter, 257 


Vertex, of an angle, 242 
Volume, 262-263, 264, 265, 317, 332 


Weight, 119, 332 


Zero, 5, 22, 27, 41, 59, 102, 148, 158, 178, 
182, 323, 325, 331 
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